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Mayor Rossins, of Providence, R. I, has ap- 
pointed JosEPH M. WILSON, of Philadelphia, A. P. 
Bo.LLEeR, of New York, and D. J. WHITTEMORE, of 
Milwaukee; all Members of the Am. Soc. C. E., and 
prominent in their profession, to prepare plans for 
improving the railroad termina facilities of that 
city. This is an excellent selection and is going 
about the solution of an important public question 
in a most business like manner. All of these engi- 
neers have accepted and will go to work on the 
problem presented within one month. 
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THE New Hampshire Legislature has passed.a bill 
which provides that no passenger, mail or baggage 
car on any railroad in that State shall be heated by 
any method of heating or by any furnace or heater, 
unless such method or the use of such furnace or 
heater shall first have been approved in writing by 
the Board of Railroad Commissioners; provided, 
however, that in no event shall a common stove be 
allowed in any such car, and provided also, that any 
railroad corporation may, with permission of said 
board, make such experiments in heating their pas- 
senger cars as said board may deem proper; provided 
also, that the provisions of the act shall not apply 
to mixed trains or trains which consist of freight 
and passenger cars. Any railroad corporation vio- 
lating any of the provisions of the act shall forfeit a 
sum not exceeding $500. 
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A LAW just enacted in New York provides that 
from Nov. 1, 1887, floor systems shall be maintained 
on all bridges, so constructed as to support a de- 
railed locomotive or cars, with guard rails or tim- 
bers so constructed as to guide the wheels in case of 
derailment. Guard rails shall be maintained upon 
the approaches to all bridges. 

s 

A CABLE-ROAD on Third Avenue in this city is 
being broached again. On Oct. 31 the stockholders 
formally decided to build such a road from Harlem 
bridge to the City Hall. 25,000,000 of 5 per cent. 
bonds are to be issued for this purpose, and the road 
is to be like the one already owned by the company 
on 125th street and Tenth avenue. 
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AN epidemic of waterway improvement seems to 
have struck the West, and among other schemes 
brought to the surface is the connection of Lakes 
Ontario and Huron by way of the Trent river valley. 
This canal would shorten the distance 220 miles 
over existing routes. But though the project is 50 
years old, it hardly promises success, as a summit of 
589 ft. above the waters of Ontario must be crossed 
and the line is extremly crooked : a bee-line would be 
112 miles across and the proposed canal would be 335 
miles long, from the mouth of the Trent, on Lake 
Ontario side,to the mouth of the Severn on the 
Huron side. From Kingston to the straits of Macki- 
naw, however, the route would be 567 miles as com- 
pared with 785 by existing lines of travel. 
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Tue Board of Electrical Control of New York City 
have adopted a standard design for lamp posts that 
shall be hereafter erected by the Electric Light com- 
panies. The design contemplates a pole 20 ft. high, 
exclusive of the lamp frame. For a distance of 7 ft. 
from the surface of the ground, the pole is to be of 
iron, and aboye this it will be of hard wood. This 
combination of materials is intended to prevent, as 
far as possible, all danger to human life from 
shocks, as the wires carrying the current will not be 
visible at any point on the iron pedestal. The post 
is of ornamental design, and as no part of the pat- 
tern is controlled by any patent, any company will 
be at liberty to erect the poles at first cost of mate- 
rial and labor. 





CounNT DE LEssEPs has announced to the French 
Academy of Science that the Panama canal will be 
opened on Feb. 3, 1890. It will not be entirely com- 
Pleted but 20 ships a day can be passed through it. 
He estimated that this traffic would produce an 
annual revenue of about $20,000,000. At 300 days to 
the year this estimate amounts to the pretty stiff 
toll of $3,383 for each of the 20 ships, and some of 
them may prefer to goaround. We are told that by 


faith we may move mountains, and though Count 
DE LESSEPs certainly appears to possess a super 
abundance of this article, we fear it will not prevail 
against the Culebra, unless well backed by money 
and time. The precision with which the opening 
day is now fixed can only mean one thing, and that 
is a preliminary to a call for more vulgar cash. 

THE case recently decided by the Interstate Com- 
merce Commission, in which the Louisville, New 
Albany & Chicago Railroad is concerned is one of 
some importance. The company had arrangements 
by which they delivered wheat either to the Nickel 
Plate at Wanatah, Ind., on the base of a 25 cent 
charge to New York or to the Michigan Central at 
Michigan City, 20 miles farther north, on the basis 
of a 28 cent rate to New York. In this it was 
claimed the company was violating the long and 
short haul clause of the law. The commission held 
that the company did not control the through rates 
and had to conform to them or lose the business. 
They also found that the company’s compensation 
on the pro rata mileage basis was greater from In- 
dianapolis to Michigan City than from Frankfort to 
Wanatah, that is greater for the longer than for the 
shorter distance, and that there was no violation of 
the law. 


seatipeninains apache 

THE absurd clause which the telegraph companies 
still continue to print on their blanks to the effect 
that they will not be responsible for any damages 
caused by the incorrect transmission of a message 
unless the sender pays for having it repeated, has 
been declared non-effectual by the Courts. In a re- 
cently decided case, a message quoted a price for cer- 
tain goods at “two ten.” The word “ten” was 
omited in transmission. The sender brought suit to 
recover the difference in price and was successfu 
It may have been well enough when the art of tele. 
graphy was in an experimental stage for a company 
to limit its liability in this manner; but in the 
present condition of electrical science it is rightly 
judged that a corporation cannot escape the conse- 
quences of carelessness or neglect by a mere dis- 
claimer of responsibility. 








THE receipts of the Brooklyn Bridge for October 
were $80,185, the largest of any month in its history, 
And the traffic is still growing. 

wincagnecian 

It is pleasing to see that the Herreshoff Company 
entered into the competition for new torpedo boats 
for the Navy Department, and what is more that 
their bid is the lowest. There is little doubt about 
obtaining the 22-knot speed demanded by the con- 
ditions of the call, if we can judge from the perfor- 
mance of the fast boats already built by this firm. 

THE Memphis Western Waterways Convention is 
represented by delegates from 17 States, numbering 
283 members in all. The purpose of the convention 
is to devise ways and means for the general improve- 
ment of the Mississippi river and its tributaries, ag- 
gregating 20,000 miles of river. The ultimate pur- 
pose is to influence national legislation, on the 
ground that the whole country has an interest in the 
proposed improvement,and that large appropriations 
are needed to bring about any definite and per- 
manent betterments. 

sasoaanesnsaaisaaabiagelat 

_ACCORDING to Herapath’s, the Messrs. CLARK, a 

well known English contracting firm, have submit- 

ted a very ambitious scheme for constructing a rail- 
road frum the banks of the Rio Paraguay, at a point 
near Asuncion, to Bolivia and Peru. The total 
length would be 1,885 miles and the estimated cost ig 
$90,000,000. To begin with they want a 5 per cent. 

, guarantee on $45,000 per mile for the 620-mile Argen- 
tine section for 20 years. . 











THE following bridge accidents are reported: On 
Oct. 26, the railroad trestle over the canal at Au” 
gusta, Ga., gave way under a freight train, and 2 cars 
fell into the Canal.——On Oct. 20, about 50 ft. of the 
trestle on the Chicago, Milwaukee & St, Paul R. R,, 
near Homer, Minn., was burned by incendiaries. 
An approaching passenger train was signaled. 

—_——__ __@—- -—_——— 

THE most serious railroad accident of the week 
was a head collision at Silver Creek, N. Y., 40 miles 
west of Buffalo, on the New York, Chicago & St. 
Louis Railroad. Two freight trains, running at a 





high rate of speed met near the spot where the ex 
cursion and freight collision occurred a year ago, 
and were badly wfecked. Two men were killed. 

On Oct. 28 a freight train on the Chicago, Rock 
Island & Pacific R. R. was wrecked between Menoka 
and Morris, Ill., by a telegraph pole which had been 
placed on the track, evidently’ for the purpose of 
wrecking a passenger train which, being behind 
time, was preceded by the freight. 
killed and another fatally injured. 
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THE preliminary work on the improved sewerage 
of Providence R. I. has progressed to the extent of 
nearly completed borings and soundings on the loca 
tion of the main line of sewers, pump works, etc.,and 
work upon the detail plans is progressing rapidly. 
Construction will probably be commenced early in 
the Spring of 1888. The borings at Field’s Point show 
sand for 80 ft. down, says the Providence Journal. 

* 

THE last annual report of the City Surveyor of 
Montreal, Canada, in noting the necessity for better 
protection against floods, as shown in our issue of 
Oct. 1, says that in Jan. 1886, the St. Lawrence rose 
in the vicinity of the Victoria Bridge 21.7 ft. above 
city datum, or mean summer level of the river. This 
water filled all the cellars in the low districts. In 
April of the same year the water again rose 27.5 ft. 
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THE Spanish cruiser Reina Regente, lately built 
on the Clyde by the Messrs. THomMsON, has just made 
her official trips and attained a speed of 20.6 knots. 
This vessel has a displacement of 4,800 tons; has a 
protective deck 4% ins. thick; carries four 21-ton, 
six 12-c.m., and twelve small guns, and is fitted 
with five torpedo tubes. Her engines indicate 
12,000 H. P. This test shows her the fastest cruiser 
in the world says The Engineer. 

- * 

THE plans of Mr. SHEPLEY, a Boston architect, 
have been accepted for the new railway station at 
Hartford, Conn., and work upon the foundation will 
be commenced at once. The building will be nearly 
500 ft. long, with a central waiting-room 175 ft. x 
80 ft. and 28 ft. high. The estimated cost is about 
$200,000. 
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CHICAGO is following the example set long ago by 
New York, Philadelphia and Boston,and is about to 
double its area and add 140,000 people by the an- 
nexation of a number of the immediately adjacent 
towns, taking only the more densely settled portions 
to start with. The movement comes from the 
suburbs themselves,which feel the burden of heavier 
taxes, numerous local boards of all kinds to support, 
and yet lack very much in the way of proper fire 
protection, sewerage, street-paving, etc. 

feiidindeteds 

IN the settlement for damages by the Chatsworth 
disaster, the attorneys concerned seem to have fixed 
upon the following scale of payment :—Husband 
killed, $2000; wife killed, $1400; son injured, $2600; 
loss of eye, $500, etc. Human life is apparently cheap 
in that section, and judging from the scale it is more 
economical to the railroad company to kill a passen- 
ger outright than it is to maim him. 


SPEAKING of the four tracking and other improve- 
ments on the Consolidated Road, the New Haven 
Union says that it is the intention of the company 
to fence in the central express tracks for a distance of 
about 500 ft. at each minor station, where no express 
stops are to be made. This is to prevent accidents 


from people getting on to the express tracks from 
way trains. 


—— 


THE standard Prussian test for determining if the 
volume of a cement remains constant on hardening 
is: Pure cement is mixed with water to the con- 
sistency of a thick cream, and formed into a thin 
cake on either a glass or metal plate, or a roofing 
tile saturated with water. After setting, the cake 
and plate are placed under water and there allowed 
to harden, when any change in the volume of the 
cement is indicated in the course of a day or so by 
the crumpling of the cake or cracking occurring at 
its edges. A more severe test consists in allowing a 
cake of the cement formed as above, on a glass 
plate, to harden for a period of 23 houry in air. and 
then placing it in boiling water, when any tendency 
of the cake to crack at the edges or crumple is shown 
in from 10 to 60 minutes. 
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THE tank connected with the water-works of 
Franklin, Mass., burst on the morning of Oct. 27. 
This tank was of iron, 30 ft. high and 85 ft. in diam- 
eter and had been in usesometime. But recently the 
tank had been raised 40 ft. by building brick piers 
under it and the job had only been completed a few 
days. The ruin *is complete, and GEORGE H. 
NORMAN, the owner of the works, estimates the loss 
at $8,000. Among the most plausible theories ad- 
vanced as to the cause of the bursting is the one that 
the brick-piers failed under the weight, especially as 
the mortar either had not time to set, or was origi- 
nally bad, as the report says that the bricks were 
washed clean from each other. The iron in the tank 
was also badly torn, 


‘ i 

JouN M. REID, of Allegheny City, Pa., has devised 
a new system ef dams for improving river naviga 
tion. His device consists in confining the channel 
of the river within certain limits. In a stream 
2,000 ft. wide, for example, he would build dams or 
piers exactly opposite to each other and leaving an 
opening of 500 ft. between them. These piers would 
be located at intervals of about 10 miles apart, de- 
pending upon the gradient of the stream. Sluice- 
ways near the shore would reduce the current in the 
opening if this were too swift. His theory is that 
this arrangement would never stop the water, but 
only confine it to a certain channel; that it has no 
machinery to get out of order; that as the water 
flows past the first dam “it has a gentle current, and 
the farther it goes the less current it will have.’ 
His scheme is cheap, but lacks any actual experience 
to back it, especially as to its silting and channel 
cutting possibilities. There is some doubt, too, con- 
cerning the “ gentle current” in the openings under 


all circumstances. 
can “: 


A NEW method of making foundations in wet 
ground is noted by Engineering. It is devised by 
M. BONNETOND, and his plan is to bore a hole 10 ft 
or 12 ft. deep and 1!¢ ft. in diameter in the damp 
ground, and in this a series of dynamite cartridges 
are placed and finally exploded. The expansion of 
the gases drives the water far out beyond the sides 
of the hole, and it does not return for at least one’ 
half hour. In this time the cavity is rapidly exca. 
vated and filled with cement concrete, which sets 
before the return of the water. The plan has been 
successfully tested at Lyons, and has led to very 
rapid work. 


THE Indian Engineer says that the earth work on 
the Russian railway to Samarkand is completed as 
far as the capital of Bokhara and that the iron is at 
hand for the erection of the bridge over the Oxus 
Orders have been received from St. Petersburg to 
finish the line to Samarkand as soon as possible, and 
two infantry battalions have been sent to reinforce 
those already at work. 
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Report of the Commissioners of Sewerage and 
Water Supply for St. Johns and Portland, N. B.— 
The Commissioners have issued their report for 1886. 
The works beyond the city limits are Lake Latimer and 
Little River reservoir, with triplicate mains from the 
latter to the city boundary. The water is reported to 
be of good quality. The extensions of the water sys- 
tem made during the year were as follows: 8t. John 
752 ft. of 4-in. distribution pipe, and 721 ft. of \, % and 
\-in. lead service pipe ; Portland, 3,293 ft. of 2, 4, 6, 8 and 
10-in, distribution pipe and 1,920 ft. of service pipe; the 
total extensions amounted to 6,686 ft. The total pipeage 
of the water supply system at the end of the year was 
about 70.64 miles, with 4,903 stop cocks. In St. John 
there were 177 fire plugs, and in Portland 108, There 
were 134 meters. 

The additions to the sewerage system of St. John 
would have been more extensive if the city’s finances 
had been ina more flourishing condition; they aggre- 
gated 1,847 ft. of 9,12 and 15-in, stoneware pipe. The 
total length of sewers laid by the Commissioners is 
80,494 ft., inclusive of catch basins, 

The report contaius interesting tables and data relat- 
ing to temperature, rainfall, etc., and is accompanied 
by the accounts for the year. A. CuIpMan SmairsH is 
Chairman of the Commission, and GrtpeRt MuRpocn, 
C. E., is Superintendent of the Sewerage and Water- 

Works. 

I 

Mattress Breakwater at Coney Island.—The mat- 
tress work being constructed at Coney Island, N, Y., for 
the protection of the beach, by A. M. Kanters, of Hol- 
land, Mich., sustained no damage from the recent 


heavy storm on the coast. 





The City of London and Southwark Subway.* 





4. H. GREATHEAD, M. INST, C. E., ENGINEER, 


On the south side of the Thames are some of the 
most densely populated districts of the metropolis, 
and beyond these are others of the most rapidly 
growing. The only direct communication with the 
city existing, is that afforded by omnibuses tra- 
versing crowded thoroughfares, including London 
bridge. The tramways from the southern, south- 
eastern, and south-western districts terminate about 


pulleys, and returning to the engine upon another 
line of pulleys, is kept in continuous motion 
throughout the period of working from the start in 
the morning to the stop at night. Along the course 
of the line, the carriages are, by attaching them- 
selves to or detaching themselves from this moving 
cable, continually starting, running, and stopping 
as their own or the general street trafic requires. 
By using one line of cable, they run “ up,” by using 
the other they run “down.” Steep gradients have 
no terrors for them, and they pass up a hillside of 





Fig. 1.—Section of River Thames end Tunnel. 


three-quarters of a mile short of the city, because 
they have not been and could not be permitted to 
enter upon the overcrowded roads northwards of 
GreatzDover street—see map, Fig. la. For the pur- 
pose of giving better access to and from the city, the 
Subway Company was incorporated by Act of Par- 
liament in 1884, and empowered to construct a 
double line of subway from King William street to 
the “ Elephant and Castle,” Newington, and by an 
Act of the present session, the company has been in- 
vested with power to extend the line to the Clapham 
road at Stockwell, as also shown on the map. The 
subway will then be rather more than three miles 
in length. The “up” and the ‘“‘down”’ lines will be 
carried in separate tunnels placed at such a depth 
"under the surface of the roads as to avoid all inter- 
ference with sewers and other underground struc- 
tures. An inspection of the map will show that, 
except where the line is under the river and an ad- 
joining wharf, it will pass throughout its whole 
length under the streets,thus enabling it to accommo- 
date the great stream of passenger traffic between 
the city and the borough, Newington, Kennington, 
Stockwell, etc., now passing over London bridge, 
without appreciable deviation from the present 
course of the traffic. 

There will be stations at the Monument, King 
William street; Great Dover street; the “* Elephant 
and Castle ;’’ New street, Kennington ; the Oval; and 
Stockwell; and, if satisfactory arrangements can be 
made with the railway company, near the Brighton 
Railway Company’s terminus on the south side of 
the Thames. At each station, powerful hydraulic 
lifts are to be provided in addition to stairways, for 
the purpose of giving easy and speedy access be- 
tween the street and the platform levels, and in 
order to avoid double establishments on opposite 
sides of the road, at each station the “up” and 
“down” tunnels will there be placed at different 
levels, so that passengers may pass readily from the 
lifts or stairs on one side of the road to either plat- 
form. The steepest gradient against the load will 
be about 1 in 30, but the line throughout the greater 
part of its length will be practically level. 

Steam locomotives are not to be used upon the 
line. The Act specifies that the “traffic shall be 
worked by means of carriages propelled upon the 
system of the Patent Cable Tramways Corporation, 
Limited, or by such means, other than steam loco- 
motives, as the Board of Trade may from time to 
time approve.’’ The endless cable system of trac- 
tion has for some years been in successful use in a 
number of cities in America and elsewhere in con- 
nection with street tramways, and it is now being 
laid down in Edinburgh and in Birmingham—where 
it will shortly be at work—having been first intro-, 
duced in this country on a small scale at Highgate. 
In this connection, the system is hampered by the 
presence of the general street traffic, and by the ne- 
cessity of burying the cables in small tubes beneath 
the surface carrying the traffic, the attachment of 
the carriages to the buried cable having to be made 
through a continuous narrow slot in the street. In 
the subway the cable system will have a fairer field. 

The cable system of working tramways has been so 
frequently described that it will suffice now to state 
that the endless cable passing from the hauling 
engine to the termini of the line upon one line of 


*Paper: read before Section G British Aseociation, as given in the 
* Engineer * 





1 in 44g at the same speed as they run upon the level. 
All moving independently, they are yet actuated 
from one station. This power of independent mo- 
tion is secured by the use of what is termed a 
‘* gripper ’—simply a pair of jaws actuated from the 
carriage by levers or screws so placed and adjusted 
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Fig. la.—London and Southwark Subway. 
as to close upon the moving cable when it is desired 
to start and to release the cable when it is desired to 
stop. One great advantage of this mode of working 
in the subway is that light trains can be economi- 
cally run at short intervals, in place of the usual 
heavy locomotive trains at longer intervals, and 
thus delay, and accumulation of passengers at the 
stations will be avoided. As the average speed will 
be about the same as on the Underground Railway 
—ten miles per hour—it follows that, the initial 
delay being less, the service will be more rapid, es- 
pecially for a short-distance traffic. It is intended, 
in the first instance, to run every two minutes trains 
capable of seating 100 passengers. Steam locomo- 
tives being excluded, the question of ventilation be- 
comes a very simple one, and the® traffic in each 
tunnel being always in one a continuous 
current of air will be established in the same direc- 
tion, which current can readily be dealt with by a 
small expenditure of-mechanical power if necessary. 
It is expected, however, that the variations of pres- 
sure, due to the movement of the trains on approach- 


lifts will be concentrated at one point, about the 
middle of the line, viz., at the “Elephant and 
Castle.” There will be two endless cables, one 
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Pullman and ordinary tramway cars. They will be 
very commodious, giving greater height and width 
than the second and third-class carriages in use on the 
Metropolitan Railway—see Fig. 5—and to each pas- 
senger about 30 cu. ft. of capacity as compared with 
the 20 required by the Board of Trade regulation for 
railways. The stations are to be lighted by electric- 
ity, with gas in reserve. In connection with the per- 
manent way no ballast will be used, and the absence 
of heavy locomotives will enable a smooth line to be 
maintained at comparatively small expense. 

Having given this short description of the nature 
of the subway communication, the author will now 
proceed to give some details of the mode of construc- 
tion of the works, and the appliances devised for 
driving through water-bearing strata, should such be 
met with. The two’ tunnels for the “up” and 
“down” lines are absolutely separate and distinct 
between the termini, and are therefore capable of 
being carried in any desired position relatively to 
each other. Commeneing side by side in the city, 
the ‘“‘down” line falls more rapidly than the “‘up,” in 
order that when the Swan lane is reached the former 
may be immediately under the latter, because, 
except, in this position, they could not be constructed 
without encroaching upon private property or rights. 
In this position they pass under the northern fore- 
shore of the river Thames, but before the southern 
shore is reached they are again side by side as re- 
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being thus worked from one shaft. The second 
tunnel was driven immediately under and within 
4ft. 6in. of the upper tunnel. Work is also pro- 
gressing at Great Dover street. It will be observed 
that the first or upper tunnel has a dip under the 
river and that the second or lower tunnel rises con- 
tinuously from the shaft. A cross-heading joining 
‘the two tunnels at the lowest point of the first 
provides for draining that tunnel to the sump at the 
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Fig. 4.—Proposed Tunnelling Apparatus. 


temporary shaft, whence the small accumulation of 
water will be discharged automatically by an in- 
jector hydrant, deriving its supply of high pressure 
water from the hydraulic main already referred to. 

The mode of constructing the iron tunnels is very 
simple, and can be described in a few words. A 
steel cylinder, overlapping—like the cap of a tele- 
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Figs. 2, 3 and 5.—Sections of Tunnel Cylinders, Grouting Apparatus, and Comparison of Carriages. 


quired by a clause in the Act—and at each fhterme- 
diate station, as already described they are at differ- 
ent levels. The diagram (Fig. 1.) shows the tun- 
nels as they have been constructed under. the river. 
Each of the tunnels is 10 ft. in diameter, and is formed 
of rings of cast-iron segments bolted together through 
internal flanges, as shown in Fig. 2. The rings are 
lft. 7in. long. All the flanges are 3\¢-in. deep, and 
1\4-in. thick, In the longitudinal joints thin strips 
of pine are inserted between the flat surfaces of the 
iron, and subsequently pointed with cement. The 
circular joint are made by tarred rope and cement. 

The Act for the first section of the subway was, 
as already stated, passed in 1884, but it was not until 
May, 1886, that the company, under the chairman- 
ship of Mr, C. G. Mott, was in a position to go on 
was to erect 


vember last year, and now extending under the 
river, Hibernia wharf and the Borough road, for a 
length of 1600 ft. The second or lower tunnel was 
commenced at a later date, and is being driven 
simultaneously with and at the same rate as the 
first. Both the tunnels have also been driven north- 
wards for some distance into the city, four faces 


scope—the forward end of the iron tunnel is provided 
near its front end with diaphragm, Fig. 6, having an 
opening or door in it. Beyond this face project ad- 
justable steel cutters, and behind it are ranged, 
round the circumference inside,six hydraulic presses, 
so fixed as to abut against the last ring of the com- 
pleted tunnel. As the material is excavated from 
before the cap or shield by the miners and action of 
the cutters, and thrown back through the opening 
in the face, the shield is forced forward by its hy- 
draulic presses. The shield thus clears out an exact 
circle somewhat larger than the outside diameter of 
the iron lining of the tunnel. The small annular 
space thus left is filled with grout composed of blue 
lias lime by means of an apparatus to be presently 
described. When the shield has been forced forward 
sufficiently far, a fresh ring of iron lining is built 
up inside and under cover of the overlapping steel 
cylinder. Six of these rings can be erected daily, 
representing a rate of progress of 9 ft. 6 ins. at each 
face. 

The apparatus for grouting is shown in section 
in the plan. Thelimeis mixed with water in the 
cylindrical vessel, Fig. 3, the lid is closed, and com- 
pressed air at a pressure of about 30 Ib. per sq. in., 
from a compressor at the shaft, is admitted through 
the upper valve, when, the lower valve being opened, 


_ the contents of the vessel are discharged through a 


short length of hose-pipe, a branch and a nozzle, into 
the annular space left outside the iron lining by the 





advance of the shield, holes being provided in each 
segment of the lining fer the purpose. The grout is 
first of all forced through the lower holes in the seg- 
ments until it appears at the holes above ; the lower 
holes are then plugged, and the grout is forced into 
the next holes above, and so on until the grout 
comes out at the topmost hole, in which the nozzle 
is then inserted, and the grout forced in by the full 
pressure of air until the space is completely filled. 


Thus the iron lining is surrounded by a coating of 
lime or cement. The paddles upon the spindle, ac- 
tuated by a handle, are kept continuously at work 
to mix the grout, and to prevent its setting in the 
“grouting pan.”” A somewhat similar mode of con- 
struction was employed in 1868-9 in executing the 
little tunnel under the Thames at the Tower, orig- 
inated by the late Mr. PETER BARLOW, and carried 
into execution by the author. There, however, hy- 
draulic and pneumatic power were not employed, 
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Fig. 6.—Section of Tunnel and Shield. 


and the area of the tunnel was considerably less than 
half the area of each of the present tunnels. In the 
interval between that work and this, several not 
very successful attempts have been made in Amer 
ica to construct brick-lined tunnels with shields of 
similar construction to the one used at the Tower. 
When it is considered that an inch thickness of cast 
iron will offer a resistance to crushing as great as 
several feet in thickness of well set brickwork, and 
indeed in case of small tunnels, greater than any 
thickness of brickwork, and that at the same time 
it can be made perfectly water-tight, it is surprising 
that no use has been made of ironas a lining for sub 
aqueous tunnels, and’ for tunnels where great 
strength is required, or when it was important to 
construct the work rapidly, without interference 
with street s@rfaces, or danger of settlement, and 
with a minimum of subsoil disturbance. In cases 
where tunneling has to be done through soft or 
loose material full of water, in place of the single 
opening in the shield as already described, the ar- 
rangement shown in longitudinal section (Fig. 
4) can be employed. The shield. remains much 
the same, but the material is removed from its path 
by other means, viz., by a current of water aided by 
disintegrating protruding tools actuated from the 
inside of the shield. 

Referring to Fig. 4, the cylinder B of the shield 
slides over the completed part of the tunnel C. 
Through the front of the shield -4 a protruding tool 
of the form shown, or a revolving crosshead,or both, 
pass through stuffing boxes and assist in loosening 
the material in front, while water forced by the 
totary pump G through the nozzle D scours out the 
débris, and carries it into the depositing tank F. 
The débris settles in the tank, and the water is 
used over again. The circuit of the water being 
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closed, the pump has no more werk to do than over- 
come the friction of the pipes, and give the required 
velocity to the current. To empty the depositing 
tank, the valves E E are closed, and tubs K K filled 
with water are brought under the outlets F F, so 
that the projecting lip of each outlet becomes im- 
mersed in the water. Upon opening the valve the 
débris from the tank falls into the tubs, while water 
from the tubs ascend into the tank to take its place. 
The pocket or chamber L is provided for the pur- 
pose of dealing with boulders or larger pieces of 
débris than would pass through the pipes, and the 
face of the shield is put together in such a way that 
any portion of it can be taken down from the inside 
under air pressure when desired, In some cases the 
face may be divided into cells or compartments pro- 
vided with tightly closing doors, one or more of 
which could be opened at a time for working on the 
material in front, or clearing it of larger impedi- 
ments, such as boulders, air being in such cases 
forced into the material in front of the shield so as 
to displace the water therefrom. 

Sir JOHN FoWLeER is the consulting engineer, and 
the main contract for the constrnetion of the sub- 
way between the city and Newington is being car- 
ried out by Mr. E. GABBuTT, of Liverpcol. 

The total cost of the line from beginning to end, 
including land, buildings, stations and equipment, 
will not, it is estimated, exceed £200,000 per mile—a 
small fraction of the cost of the underground rail- 
ways in London. 
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Iron Joint-Plates in Trestlework, 

The accompanying illustration shows a method of 
joint-making on trestlework as used at MCNAIRs, on 
the N. Y. L. E. & W. Railway in 1882, and for which 
we are indebted to Mr. ANDREW Bryson, of this 
city, who designed the work. 

The purpose is to avoid all tenons, jogs or other 
cutting of the timber and at the same time to makea 
thoroughly firm and secure connection between the 
posts and caps or sills. The plan shows the appli- 
cation to various joints. No thickness is given for 
the plate,but we understand that it is not heavy and 
is secured in place by spiking only. The chief ad- 
vantages are a saving of labor on the ground in 
tenons, etc., and the avoidance of any openings or 
cuts in the timber that might hold water and hasten 
decay. The plan is simple and is said to be very ef- 
fective in practice. 

—_— ee 


The Sinking of Two Pits at Gneisenau Col- 
liery, near Dortmund.,* 


The strata above the coal at this place include 52 ft. of 
drift sand and clay and about 700 ft. of marls, which are 
close at the top, but fissured and water-bearing below. 
There are also two beds of green mari 3.28 and 5 ft. 
thick respectively, and about 36 ft. of green sand at the 
bottom, which is generally plastic and stops the down- 
ward pereolation of water from the upper measures; 
but in the locality in question this plasticity is not well 
developed. In 1873 the company, then proprietors of 
the mine, commenced a shaft at this spot. After a 
somewhat difficult sinking through the upper alluvial 
beds, the ground was secured by cast-iron tubbing 
wedged with wood, and the upper marlis were traversed 
without special difficulty to a depth of 570 ft. when 
fissured ground was reached, yielding from 5,500 +o 
6,600 galls. of water per minute. The sinking was then 
abandoned and the bottom was plugged wigp a layer of 
concrete 45 to 60 ft. thick, With the intention of resum- 
iog the work ata later period. Nothing was, however, 
done until 1882, when a new company was formed, who 
decided to complete the shaft by boring down to the 
Coal Measures, and to put down a second one in the 
immediate vicinity by the same method. 

On Juiy 1, 1882, the operations were commenced by 
drawing the water with a bucket, and when this was 
done all timbers and other materials built into the shaft 
were removed to give free play to the boring-tools. On 
Dec. 20th the boring by Messrs. Kinp and CHAUDRON’s 
method was commenced, of a diameter of 5 ft. and 
reached the Coal Measures at 788 ft. in June, 1883, and 
tie first coal seam at 807 ft. On July 1, 1883, work was 
begun with the large borer of 1426 ft. diameter, and 


*This is an abstract of an account furnished by Mr. H 
Tomson, director of the Gneisenau Colliery, contained 
in a mewoir on “ Noyelties and in Sinking in 
Loose Ground,” b r. H. Lune, of Dortmun Ree 

d Ball 





lished in the Zeitsehrift fir das Berg-Hitten-un 
nen-Wesen, vol. xxxv. Abhandlungen, P 1, and taken 
from tae “Selected Papers of the Institution of Civil 
Engineers.” 


considerable difficulty was experienced in boring 
through the original concrete stopping, which included 
large quantities of extraneous substances, such as oak 
timbers, stee] tools, and iron ladders, which had to be 
eut to pieces by the borer before the marl below was 
reached. Other difficulties of a similar kind were ex- 
perienced from imbedded flints and hard beds which 
occur irregularly in the lower marl strata. In Feb- 
ruary, 1885, the level proposed for the mogs-box was 
reached at 792 [t. or 4.6 ft. within the sandstones of the 
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replaced before they could be made water-tight, the 
moss-box was lowered into its place by April 13. The 
building then went on continuously, electric light 
being used at night, and as many as 12 rings (13 ft. 
14s ins. diameter inside the 5 ft. high) having been put 
together in 24 hours. The total weight of the tubbing 
which was by Messrs. Hanret & Luge, of Disseldorf, 
was about 1,500 tons. The compression of the moss- 
box went on regularly, the depth of the layer of moss 
being reduced from 3 ft. to about 10ins. The concret- 
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Iron Joint-plates in Trestle work. 


Coal Measures. As the Water-bearing bed is only en- 
countered at a considerable depth below the surface, 
Mr. Coaupron considered that the shaft might be ren- 
dere’ perfectly safe by tubbing it through the fissured 
ground only, and stopping the water by a lining of con- 
crete between the tubbing and the rock, instead of 
building a column of cast-iron rings up to the natural 
water-level in the shaft, as had been done in all previ- 
ous cases. As this proposition seemed likely to effe:t a 
large saving in the cost of the sinking, the proprietors 
determined to try it; but as no data were available for 
forming an opinion as to the resistance of concrete to 
the pressure likely to be encountered at such a depth, 
it was resolved to apply the new method only in put- 
ting down the second pit, while the first was finished 
on the old system, in so far modified that provision 
was made for pulling out so much of the column of tub- 
bing as could be spared, when a water-tight joint had 
been made above the fissured marly ground. The 
rings so covered wculd then be available for use in the 
second sinking. 

The building of the tubbing was commenced on 
March 4, 1885, and although some delay was experi- 
enced, owing to defective flange joints which had to be 


ing, which was done with 4 ladles suspended by wire 
ropes that were used alternately, was begun on 
April 19, and finished up to the level of 512 ft. on the 
aith. 

In order to ascertain the most advantageous compo- 
sition for the concrete backing, which had to resist 
pressures varying from 14 to 24 atmospheres, numerous 
experiments were made with mixtures of cement and 
sand in varying proportions, which were cast in tubes, 
and, after being allowed to set, were subjected to con- 
siderable pressure. The best results as regards im- 
permeability were obtained with pure cement, which, 
however, was too costly to be employed for the whole 
length of the column (279 ft.). The details of the mix- 
tures adopted.are given in the account of the second 
sinking. 

The concrete was left to harden until May 17, when 
the lifting of the water out of the shaft was commenced. 
On June 4, the false bottom of the tubbing was re- 
moved, and the moss-box having been found to be 
watertight, the sihking was resumed in the Coal Meas- 
ures. On June 18, a bea was laid at 798 ft., upon 
which a series of closing were built up to finish 


the joint up to the. moss-box, which was done on June 
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95. It now remained to draw the water out of the cir- 
eular space above the concrete, and to remove the 
upper part of the sinking columns of tubbing. The first 
operation was effected by means of very long and nar- 
row kibbles. When the level was lowered a certain dis- 
tance, a flow of about 26 galls. of water per minute, due 
to a broken segment of the old tubbing near the sur- 
face, was discovered; but after this was repaired, the 
drainage went on regularly until the concrete joint was 
dried. The upper tubbings were then taken out ina 
very few days, as the shaft was entirely free from all 
fixed obstacles. The space behind the uppermost per- 
manent ring was then concreted with pure cement, and 
a closing curb, made up of two rings built together in 
10 segments, was laid at the level of 516 ft. The bottom 
ring is united to the top ring of the tubbing by 90 bolts 
of 144 in. diameter, the joint being packed with lead. 
A conical ring of masonry built upon the closing curb 
forms the footing of the wall lining the shaft through 
the impermeable part of the wall above. In order to 
stop water coming from above, ascreer of 6 light iron 
tubbing-rings is carried to a height of 30 ft. within the 
walled part of the shaft, and as the space behind is not 
filled with concrete, lodgment is afforded for about 
6,000 galle. of water. 

The subsequent sinking in the Coal Measures was 
earried on without any particular difficulty in the ordi- 
naty way to a depth of 1,295 ft. 

Pit No. 2, which is 115 ft. from No.1, was begun on 
Jan. 9, 1883, a brick cylinder of 28 ft. internal diameter, 
4 ft. thick belov’, 3 ft.8 ins. at the top, and weighing 
about 1,290 tons, was used in the upper alluvial ground, 
the excavation being effected partly by buckets, and 
partly by a Kérting mud-elevator. The wall continued 
to sink until the first-bed of gravel flints was reached, 
when it remrined fast; the sinking was then continued 
by hand, and on March 16, the mar! bed was reached at 
54 ft. when the influx of water suddenly increased from 
44 galls. to 570 galls. per minute. At 80 ft. a segmental 
tubbing of cast-iron wedged'with iron, was commenced, 
and on May 11, it was completed. The water then di- 
minished to 275 galls. and was kept down by a pulso- 
meter. 

For the deep sinking a pair of direct-acting winding- 
engines with cylinders 20 ins. in diameter, and of 48 ins. 
stroke, with a conical drum 3 it. 4 ins. in diameter, and 
a powerful sieam-capstan with 10-inch cylinders, 16-in. 
stroke, working a drum of 3 ft. 4 ins. diameter by a 
double train of spur-gearing, were used. The larger 
engine was devoted to raising and lowering débris and 
materials, while the steam-capstan carried the work- 
ing platform for the masons by a steel wire-rope 2 ins. 
in diameter. The sinking-tubs were guided by wire- 
ropes 1 in. in diameter, made fast to a cross-bar below, 
bearing against sockets in the shaft-wall, while their 
upper ends were passed round the drum of a windlass. 
By simply slacking the strain on the rope, the cross- 
bar was released, and the whole could be brought to 
the surface. 

A continuous ladder-way was provided down the 
center of the pit, as a means of escape for the sinkers, 
in the event of any great outburst of water. The lad- 
ders, made in 16}4-ft. lengths, were connected by fish- 
joints. and suspended from a strong cross-timber at 
the surface. A flat iron bar ran parallel to the ladder 
on either side at a distance of 24 ins., and was con- 
nected with it by iron rings, which were cased with 
wooden lattice-work. Resting and changing platforms, 
15% ins. wide, were placed at 16% ft. intervals. The 
total weight of this arrangement was 38 lbs. per ft., and 
it was so arranged, that when the shatt became inac- 
cessible, the whole could be pulled up and taken to 
pieces in lengths by unscrewing the fish-bolts. The 
pulsometers were hung by wire-repes from hand- 
windlasses ; the rising pipe, 12 ins. in diameter, was of 
galvanized sheet-iron, and the tteam-pipe was a drawn 
tube of 3 ins. in diameter. The latter was connected 
at the surface with a horizontal steam-pipe 40 ft. dis- 
tant, which allowed the depth of the pulsometer to be 
altered 13 ft. without lengthening the steam-pipe. 

The working platform for the masons was made of 
wrought-iron, with four projecting horns for fixing it 
in position during the building of the shaft wall. The 
whole of these arrangements were found to answer ad- 
mirably, and are recommended in all cases where there 
is a possibility of having to substitute boring for hand 
work at the lower part of a deep sinking. 

The sinking through the marl was resumed on June 
18, with the following succession of events: The first 
set of wedged tubbings was finished on July 30,and a 
second at 160 ft. on Sept. 5, when the water diminished 
from 106 galls. to 9 galls. per minute. A third set at 
200 ft. was completed on Oct. 22, when the influx was 
further diminished to 3 galis., so that the pulsomoters 
were no longer required, and the drainage was thence- 
forth effected by buckets. 

The first length of walling was commenced upon a 
cast-iron crib at 308 ft., and was finished Dee. 28, 1883; 
the second from 416 {t. on Feb. 26, 1884; and the third 
from 519 ft. on May 3. The flow of water was then 5galls. 
per minute. At 522 ft. the diameter of the pit was di- 


minished to 14 ft. 9 ing., and as the water-bearing bed 
was approached, the distance below the footings of the 
lengths of walling was diminished. To prevent the rise 
of water between the rock and the walls,a narrow space 
was left behind the latter,which was filled up with pure 
cement, The first notable influx of water occurred on 
Aug. 22, 1884, at 656 ft., at which date the shaft was com- 
pletely walled down to 650 ft. The whole of the sinking 
plant and appliances were then pulled up, and on 
Aug.31 the pit was cleared for boring under water. The 
advanced bore of 6 ft. 6 ins. diameter was begun on 
Oct. 15, reached the Coal Measures at 795 ft. on Feb. 25, 
1885, and was continued to 826 ft.,when it was contracted 
to 4ft.¥ins.in diameter down to 846 ft. The object of 
the contraction was to form a bearing for the sludge- 
collector. which was left at the bottom during the sub- 
sequent boring out to the full size. 


The full-sized boring (15 ft.) was commenced in May, 
1885. and completed to the seat of the moss-box at 720 ft. 
on Oct. 3. 


The tubbing was built with a false bottom, the rings 
being bolted together with lead packing at the joints. 
When a number of rings equivalent to the depth of the 
fissured ground had been put together, a cover was 
added, similar in form to the false bottom with a vaive 
which was kept shut by the water above it, but could be 
opened by aleverorachain worked from the surface. 
Water was then admitted in such quantity that the 
weight of the closed tubbing somewhat exceeded that. 
of the water to be displaced below, so that by careful 
manipulation either by rods or ropes, the whole mass 
could be lowered as easily as one of only afew hundred- 
weight. In order to expel the water below the falss 
bottom a central rising pipe is attached to the latter 
passing through a packed joint in the top cover. For 
the final compression of the moss-box the tubbing is 
loaded with water by filling it through the valve in the 
eover. The tubbing is kept centered during the sink - 
ing by four cast-iron guides bearing on the wall of the 
shaft. 


The building of the tubbing up to 240 ft. was finished 
on Nov. 3, when the cover was fitted, and the lowering 
commenced on Nov. 6. On the evening of the 8th, the 
moss-box reached the shaft-bottom, when the top valve 
was opened, and the compression of the moss packing 
went on regularly. No accident of any kind occurred 
during the operation, whose success fully justified 
Mr. CHaupRon’s bold innovation upon the original 
practice. 


The concreting was begun on Nev. 15, 1885, and 
finished on the 19th. Eight wire ropes of 0.39-in. dia- 
meter, attached to the second ring (from the bottom) of 
the tubbing, and paid out as the latter sank, formed 
guides for the four concreting ladies. The mixtures 
used, which were the same as in Pit No. 1, were as 
follows: 


FT. 
Pure CeMent..---+ ..cceseeee ceeeeereees teseee up to Ts7 
1part , 1 part cand.. bevdcccsevccccecooeces o «155 
2parts ., 1 - ce csere Ceesecsccees +. 670 
Pure Cement... .-.-----eeeeeececcceeeeeeeeeees + 649 
lpart ., 2parts sand,..-. --...--esseeeere » 610 
2parts ,, 1 ee Pee » 608 
Pure cement......---+- agedae enenésnostacs wre » ©5999 


The concrete was left to harden until December 28th 
when the drawing out of the water began. On January 
3, 1886, the top cover of the tubbing was reached at 561 ft. 
and the concrete was found to be perfectly tight. The 
cover was then removed, as well as four rings of the 
tubbing next below. The joint was finished with an iron 
ring and cement packing in the same way as in Pit No.1. 
The subsequent sinking of No. 2 pit has been suspen- 
ded until the completion of the permanent pumping- 
engine in No. 1, when a communication will be made 
between them. This is due to the fact that a small 
feeder of water has been struck in a sandstone bed near 
the top of Coal- Measure. 


Cost of Sinking No. 2 Pit.—The following siionest 
account of the cost of the works shows very clearly the 
advantage to be gained by the adoption of the method 
of boring over that of hand stinking when there is any 
notable influx of water. 

‘ —, threngh alluvium and up- 
down to 82 ft. nee 


Bas tt. wot brick wal and 29% 
of cast-iron tubbing ~ ml 


a. Winding cae and sand, carriage 
sinking in mari to 82 ‘tt. Saat te 


supervision, and technical 
CALROB.« 6-0 ccccctcccesccsccccces 
b. iene walling and tubbing 
and cost. beikdt all and oak 769 
tion... 
—— 2,678 
2, Sinking fissured mar! with 
east-iron tubbing, 82 to 200 ft: 


a. Sinking cost (items as above)..-... 1,485 


b. Tubbing, inclusive of erection.... 2,227 ana 
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Total cost down to 656 ft. 


4 nee Sete 208 tp B00 Teepe: tabe- 
587 It, to 800 ft: 


eee ee ewewee 


~ sai 8 


a. Preliminary to boring.....- ....... .--.. 255 


6's ft. bore, 656 to 803 ft...-.-. gteeees OS 
% ft. bore, to 656 to 800 ft....-. 1,268 
Tubbing— £. 
Various materials.........-- 348 
Tuabbing rings..-- : 
Moss-box........-. Se ~. 74 
Bolts and screws : 
Wages.. --....- been canean en ae 
-—— 4,964 
Closing ecurb.. .s 48 
Supervision and tee hnie al remunera- 
GNSS oh. 6 6 eked Ves caved ee cdeeteeususe 1,149 
Conereting— 
Materials. ..........-.....0+05 440 
Ws vecc ccc cp ccree socccese 9 
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—— 8,882 
&. Depreciation of temporary applian- 
ces, boring-machinery, tools, &c,— 
Boring-frame and foundations.. 525 
Engine and boiler: pocbadesecs ~<a 
Various tools.. ieidtmt.ecs GS 
——— 2,838 


Total for the bored portion of the shaft 11.975 





Total for the entire sinking....... -... £22.8 5 


The cost, therefore, from the surface to the foot of 
the tubbing was £28 10s. per ft; but if the old plan of 
tubbing up to the top had been followed, the coat would 
have been about £7,500 more, or about £39 per ft. 

Comparison of Cost of Boring with that of Sinking and 
Pumping.—On the assumption that the footing of the 
tubbing could have been pu‘ in at 764 [t. depth, that the 
influx of water between 656 and 764 ft. would not have 
exceeded 3,300 galls. per minute, and that the sinking 
tubbing could have been carried on at rate of 16 ft. per 
month, and that no interrup'ion of importance were 
encountered, the cost may be estimated as follows: 

a. Pumping machinery: £. 


2 direct acting engines of 600 H. P. each | 
(effective), with pumps capavle of lift- 


ing 4,400 galls. of water from a depth of! 25,000 
71 ft. per minute. 

20 enthenn of 1,000 sq. ft. heating surface, | 12.500 
with feed arrangeme! nts band e himnes ay. _ 
Steam capstan.. eee 500 

£38,000 
b. Pumping cost per fone Ret: 
100 tons of coal at 5s............. 2% 0 
Other stores.. pe ae 216 
Wages and supervision.. So 
Interest on cost. wha tbe 410 
35 15 

or per metre (3.28 ft.) of shaft........-. 214 


c. Depreciation of the pumping engines: 
Assuming one engine and ten boilers to 
be retained for permanent use, th | 
sevond engine with the remainin 
boiler would be depreciated one-ha! 300 
on resale, leaving £9,887 10s. to be pro- j 
vided, or per metre, between 200 and 





233 metres. 
Or a cost per metre for pumping of....... 614 
£. 
The cost of sinking per metre is...... 15 
eee eee 15 
_ 150 
Total cost per metre of hand sinking. 664 
The sinking and tubbing between 200 
one ae metres at the above rate would 21,915 
cost. 
And trom 233 to 243,9 metres about........ 300 
22,215 
The actual cost of boring and a i 11.975 
under water. j -~ 
Or @ OB VERE O8.5..-.ccccccce cosccccocsevecese £10.240 


The boring between 656 and 800 ft., and the tubbing up 
to 587 ft., was finished in about a year. If pumping had 
been adopted, the building of the engines would have 
occupied about 5\ months, and the actual sinking 
operations about 7)4 months, or about the same time. 


Soldering Telegraph Wires Without Cle ning. 


M. N. PRISIAJNIKEV, chief of the bureau of mails 
and telegraph lines of Bongoulma (Russia), accord- 
ing to the Revue Internationale de V Ectricité, has 
devised a very simple method of soldering bunches 
of telegraph wires without first cleaning the metal. 
The solder is first melted in an iron pot and then 

‘there is thrown into the melted metal a certain 
quantity of sal ammoniac, in the proportion of one 
ounce to one pound of solder. The liquified sal am- 
moniac soon covers the surface with a black fluid 
and through this the iron object to be soldered is 
thrust into the melted metal below. One dip, or at 
the most two, is sufficient for the purpose. The ad- 
vantages are that the wires need no previous cleaning 
even when covered with quite a thick coat of rust ; 
time and trouble are saved, especially in bad weather , 
and the inevitable wear on the wire by the ordigary 
cleaning process is avoided. 


















































































































Po 


aa 


INES OE Oe 


errraresee erennorcena emery 
= i on hs 








328 


Size of a Field Party.* 


About a year ago Mr. A. W. WRIGHT read a brief 
paper on the size ofa field party for location, which 
T had hoped to see discussed. It is a subject with 
which I am not very familiar, my whole experience 
as locating engineer consisting in the running of a 
single line in the timbered country of Northern 
Wisconsin. It was a preliminary line run with a 
compass, and the party was as follows: 

Chief of party, who was also explorer ; transitman, 
two chainmen, and three axemen; levelman, who 
also took topography, and rodman ; cook. 

The provisions were all packed in on men’s backs, 
and any possible reduction in number of the party 
wasdesirable, as saving cost of getting in provisions. 
After settled cold weather of winter set in we left 
our tents behind tosave time on moving day. When a 
man is not in danger of getting wet he will not suffer 
in open air. Making profile was somewhat trouble- 
some, but we got it done, and the absence of camp 
stoves and tents on moving day was a relief. 

Three men were all wecould work to advantage in 
chopping; an increase led to a wider line of clearing 
with no gain in progress. The chainman and rodman 
changed off with disabled choppers. Hind chainman 
made, marked and carried stakes. Head chainman 
was also head flagman, kept chappers in line and 
selected points. Rodman made and marked all 
benches, kept a ‘‘peg-book” with readings on all 
turning points, and did the necessary extra clearing 
for levels. As the country was reasonably level and 
the compass party could not average over 114 miles 
per day, it gave the levelman time to take topo- 
graphy, and with assistance of the rodman pace in 
all section corners. Pacing is abundantly accurate 
for a preliminary line, and a careful man with prac- 
tice can pace mile after mile without varying over 
50 ft. in any case. I have paced three consecutive 
miles over fairly rough country, finding two section 
corners burned and coming out within 30 ft. of the 
tree at the third. 

Three men constituted the pack train. The moving 
of camp was done by the party, and every man, chief 
of party, compassman, levelman and cook included, 
took a load the first trip, and as many as were 
needed went back for a second load. 

It is the opinion of the writer that altogether too 
much attention is usually paid on preliminaries to 
precise instrumental work. He recalls an instance 
in Eastern Nebraska, where a most wretched line in 
an easy country was run by a full party in charge of 
a man who had recently been on river work for the 
United States Army ; instrument men were both re- 
cent graduates. Preliminary was run from A. to G., 
and after a short wait the party started at G. and 
located back to A. I was told that on arrival at A. 
the alignment checked to 0° 06’ and the levels to 
0.07 ft. This entire party were faithful and believed 
they were doing good work; yet how much better 
for the company building had the line been well laid 
on the ground and the notes of the two lines widely 
at yariance ? 

As to instrumehts and tools: I would take on such 
work a compass, with open sights,and a good needle; 
the larger the circle the closer can needle be read. 
For a level I should choose a light one, and a self- 
reading rod. On the line mentioned the rod was 
pine, 12 ft. long, with feet and tenths marked in 
black on white ground. The Chicago, Milwaukee & 
St. Paul at one time furnished a rod about 1 in. sq. 
marked as above, but made of maple and supplied 
with a target with vernier reading to hundreths. It 
was very convenient. 

I would choose a chain with brazed links, not 
soft enough to break easily onacold morning, and 
heavy and hard enough so as not to give too much 
trouble from bending. Always carry a roll of copper 
wire with you for mending chains, tripod legs, etc. 

RR 


Lighting Tunnels and Caissons. 





The illumination of under-ground chambers—tun- 
nels, caissons and the like—is now usually accom- 
plished by means of candles, oil or electricity. Fre- 
quently two of these are combined, an are light be- 
ing used for what may be termed general iHtumina- 
tion, or the lighting of the center of the chamber. 
while candles or oil lamps are employed in dark 
vlaces from which the direct rays of the arc are cut 
off. Burning oil and candles yield a smoke and an 
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odor which contaminate the air, while the carbon 
dust arising from the arc lamps is almost as disagree- 
able. In well ventilated interiors these features are 
of little consequence, and the adoption of any partic- 
lar method depends directly upon the cost and the 
convenience of handling. But in long tunnels, and 
especially in caissons where there is no ventilation 
except such as is obtained from the airlock and leaks, 
it is essential that the light should in no way vitiate 
the atmosphere. 


A most favorable opportunity was recently af- 
forded of comparing these different methods of il- 
lumination in the same work, and in which the ad- 
vantages and disadvantages of each were made ap- 
parent. 


Four months ago the Hudson River tunnel was 
lighted by arc lights. Three or four of these were 
distributed in the heading and adjacent complete 
work. They merely served to light the chamber 
sufficiently to enable the men to move about. The 
men performed their work by the aid of candles, 
which were most freely used. Owing to the absence 
of any surface that would reflect light (and in this 
characteristic the Hudson tunnel is similar to nine 
out of ten underground chambers) it was necessary 
to use candles, eyen when the men were withinafew 
feet of the electric light, provided the rays from the 
latter did not shine directly upon the work in hand. 
And when the rays were unobstructed, candles were 
frequently employed as they relieved the dense 
shadows cast by the arc. Are lights were located at 
the airlocks, and candles were also used there. The 
arc lights were of no service for lighting the long, 
stretch of finished tunnel because, owing to the 
fog, their rays penetrated but a short distance and 
the glare more than offset the advantages de- 
rived. In general, at least nine-tenths of the fog 
that was ever present was caused by carbon dust 
floating in the air. Even during a short visit to the 
heading an appreciable quantity of black dust would 
be deposited in the nostrils. 

Three months since, the arc was supplanted by the 
incandescent system of electric lighting, and the ben- 
efit of the change was instantly made manifest. The 
fog disappeared and the work was better lighted and 
at less cost and greater convenience than formerly. 
In the heading were twenty 16-candle power lamps 
so arranged that they could be readily moved from 
place to place as required. Candles were not fre- 
quently used. Lamps having sheets of tin as re- 
flectors were distributed at intervals of 50 ft. along 
the tunnel which was by this means well lighted. 
Other lamps were placed where needed at the shaft 
and in the engine room. 


The almost total absence of fog was not only ap- 
parent to the sight, but was proved by the fact that 
there was little or no black deposit at the edges of 
cracks which sometimes formed in the coating of ce- 
ment applied to the masonry as soon as completed. 
Through these cracks, which are exceedingly small, 
the air found a passage, but the dust carried by the 
slight current was caught by the moisture at the 
edges and formed a mark, deep black at the edge and 
vanishing half an inch back. Afterthe introduction 
of these lamps the deposit in the nostrils was not 
noticed. The smoke arising from a single candle 
was easily noticeable in the clear atmosphere, and 
the fog (dust) created by four arc lights was shown 
when they were re-introduced for a short time for 
lighting the heading for photographing. 

A marked improvement was found in the hand. 
ling of the new plant considered as a whole. The 
lamps could be moved about the heading without 
trouble, and when a lamp was broken (this did not 
often occur as they were protected by stout wire 
cages) it could be easily replaced by any one; 
further than this they required no attention and 
caused no expense. The dynamo required no more 
power to run it than the two operating the arc lights, 
and in the wear of brushes was decidedly more eco- 
nomical and consequently required less refitting. 
Another good point arose from the fact that the men 
were not afraid of handling the lamps, and no one 
“specially skilled” was delegated to attend to the 


shifting. Although no special tests or trials were 
made with either the arc or incandescent plant, the 
superiority of the latter for interiors where a com- 
paratively small distributed candle-power yields 
better results than a great concentrated candle. 
power, was evident at every point from the dynamo 
to the heading. 
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The Water Works of Kansas City. 





BY G, W. PEARSONS, CHF. ENG. NATIONAL W. W. Co. 





The first thing necessary to a description of these 
works is a description of the city, and this has been 
given so often that there is danger of the reader get- 
ting tired with the preface. 

Before the advent of railroads, Westport, a ham. 
let four miles south of the river, was the starting 
point of caravans which made their way across the 
‘‘Great American Desert”’ of the old geographies, 
following the divide between the waters of the 
Kansas and Arkansas rivers to the Rocky Moun- 
tains. These caravans lifted the mantle of the sup- 
posed desert, and found beneath its folds millions of 
acres of the finest land on the continent. The great 
herds of buffalo then covering these plains are re- 
placed by millions of homes with all the accessories 
of ‘prosperity, requiring the services of railroads 
and the proximity of a great business center. Kansas 
City, once Westport landing, has taken this posi- 
tion. 

At the close of the war this city essayed to take its 
place, as regarded business, with the other towns on 
the river, but they considered that presumptuous. 
“Tt was no place for a city—what was not bottom 
land subject to overflow, was a succession of im- 
passable bluffs and ravines—nothing but a village 
could be made of it,”-—and these views seem to have 
been held also by the original proprietors, who sur- 
veyed a small irregular triangle for a town site, deed- 
ing a worthless bit of ravine to the future city 
for a market square, and with clearer perception of 
their own needs, a much better square for a burying 
ground. But the business men of the town,all pul! 
ing together, secured the first bridge ucross the Mis- 
souri, the bottom lands gave room for railroads, and 
in spite of its natural and acquired disadvantages, 
the city began to climb the hills and put on the airs 
of a metropolis ; other towns have been laid out for 
cities and became villages, this was laid out for a 
village and became a city. 


All this was not accomplished without the usual 
western resource of discounting the future;. bonds 
had been given to railroads and for municipal im- 
provements, so that when water-works became a ne- 
cessity to the future growth of the city, the margin 
of credit was insufficient to build them and it was 
necessary to use private enterprise. 


Accordingly, propositions were received from va- 
rious parties, and in October, 1873, an ordinance was 
passed by the Council containing a provisional con- 
tract with the National Water Works Company of 
New York, for constructing, owning and operating 
water-works for the supply of the city, and for the 
suppression of fires by the “Holly” ordirect pressure 
system ; which was ratified by vote of the citizens, 
Nov. 15, of the same year. This ordinance, which 
was framed on the model of one previously given by 
the city of Memphis, entirely ignored the different 
topographical features of the cities. Memphis, lying 
almost on a plain, being well built up and streets 
graded so that connecting lines could be laid wher- 
ever necessary, the works could fill their require- 
ments equally well in any locality, Here, with dif- 
ferences of altitude of more than 200 ft., with many 
streets having no existence except on paper, with 
long reaches of pipe supplying outlying localities, 
and some of these being on the greatest elevations. 
the text of section 8 of the ordinance will be of in- 
terest to hydraulic engineers :— 


“Sec. 8. The company agrees and guarantees that 
the fire hydrants rented by the city shall at any time 
with fire pressure in the pipes, throw twelve 
streams of water through as many different hy- 
drants, in any part of the city, each stream to be 
through 50 ft. of hose and a 1 in. nozzle, to a height 
of 100 ft., or eight streams, as aforesaid, through 
50 ft. of hose and 1 in. nozzle, toa height of 125 ft., 
or four streams, as aforesaid, through 50 ft. of hose 
and a 1% in. nozzle to a height of 150 ft. * * *.” 
When it is observed that these tests might be called 
for, on long unsupported lines, three or four miles 
from the works, and from 200 to 225 ft. above them, 
without even a provision that such tests might be 
made on still days, it will be plain that the company 


had no engineer at the time. 
The city and the 
writer was the Water Company to con- 
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struct the works, their main features having been 
already determined. 

The writer objected to some of the lines located by 
the Commissioners as being long and unsupported, 
but was assured that the full tests would not be re- 
quired on these, as it was only desired to give neces- 
sary protection to these outlying localities. 

In the early operation of the works, much acri- 


mony existed in quarters where it could be made to 
do the Water Company essential harm; it made no 
difference that hose could be burst, and much more 
water thrown than the meagre fire department of 
ene handle ; they must have their pound 


One of the tests instituted by these parties, was on 
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one of these long lines,a6in. pipe mile long, fed at 
both ends but having five right angle bends. Twelve 
1 inch streams were thrown from twelve hydrants 
on this line, and kept going for over three hours, 
their engineer requiring that time for measurement. 
All passed the required height of 100 ft.—an incident 
of interest as showing what can be done with small 
pipes under stress. The ill-feeling continued till a 


destructive fire caused the calling of a commission 
of engineers to condemn the company and their 
works, the men called being known to favor the use 


however, contained recommendations of additions, 
part of which the company had already commenced, 


and showing that the real interests of the city and 
company were identical, they counselled cc-opera- 
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tion instead of war, the people sustained their ver- 
dict, and there has been peace ever since. 

The foregoing outline of the country, city, com- 
pany and water-works is sufficient for a proper un 
derstanding of the details of construction ; in this, 
the writer not being able to specify cost, is confined 
to a statement of requirements and the means used 
to meet them, believing that as these are the largest 


“e 
ater, 


" 
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works in the United States operated by a private 
corporation and meet some unusual requirements, 
the work will prove of interest. 


Nots: The above i« the preface to a thoroughly de- 


seriptive and well illustrated article by Mr. Peazsons. 

on the ruction of these works. It will pass through 

R y balt-a-dozen issucs of this journal. —Ep. Ena, 
Bws, 


(TO BE CONTINUED.) 
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Science in its last issue pays its respects to 
the New York Times on the editorial headed 
“Ts Heavy Artillery Doomed?”’ and suggests 
that it secure a good supply of the marvelous 
sleetover, to which we have several times re- 
ferred, and turn it upon its “funny man.”” We 
have probably heard the last of this very pe- 
culiar explosive which evades the second law 
of NewrTon and brings about results in which 
action and reaction are not ‘equal and oppo- 
site in direction.”’ 

Tue author of the article describing the con- 
struction of the London and Southwark sub- 
way, elsewhere given in this issue. is surprised 
that no previous use had been made of iron as 
a lining for subaqueous tunnels. He is eyi- 
dently not very well posted as to the work 
done in the Hudson Rivertunnel. This Amer- 
can tunnel has long been under construction, 
and an iron shell, lined with brickwork, has 
been a very essential feature in its general de- 
sign and progress. Wrought-iron is used in- 
stead of cast-iron, as in the Loudon example, 
and the action of compressed air, used horizon- 
tally, is substituted for the steel shield. But 
in dimensions, depth beneath the surface and 
engineering skill displayed, the American tun- 
nel is ahead of its English rival, and was 
started on the present plans some years before 
the new Thames subway was heard of. 


Cuicaco is moving with some vigor in the 
question of the better protection of the traffic 
crossing the many railways entering and tra- 
versing that city. But if we can judge from the 
plans for relief now under discussion,both the 
city and the railroads are sowing the seed for 
an endless crop of trouble in proposing to 
carry the streets over instead of under the 
railroads. Chicago is a flat town, and the ar- 
guments advanced in our last week’s editorial 
on the situation in Buffalo will apply with 
equal, or even greater, force to Chicago. 

The overhead street crossing demands long 
approaches and resulting damages to property 
adjoining,and the question of who should build 
these approaches, end who should pay the 
property damages,is already the cause of some 
very acrid talk between the city and the rail- 
way managers. The railroads are willing to 
build the bridges across their tracks and the 
abutments, but they want the city to assume 
the responsibility for the long approaches,and 
also demand that all streets between Overhead 
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erossings be closed, and that the city ordin- 
ances limiting speed be annulled. Some of the 
aldermen are very uncertain as to the meaning 
of the term “viaduct,”’ and want an ordinance 
passed fixing the exact limits of cost, respon- 
sibility and intention of such a crossing, co 
that when they order a railroad company to 
build a ‘“‘viaduct’’ they shall know what they 
are going to get. It is evident that no such 
understanding now exists. 

All this trouble and practically useless dis- 
cussion could be avoided by attacking the 
question in a proper manner; by following the 
example of Providence, R. I.,and submitting 
the whole subject to a board of eompetent 
engineering experts. The result of such action 
would be the presentation of a plan that would 
duly take into consideration present conditions 
and future requirements, and be bused upon 
what was best for the common interest of city 
and railroad, and be controlled by neither po- 
litical influence nor personal ends. While the 
proposed improvement is really of the greatest 
benefit to both the railroads and the city, and 
there should be no antagonism between them, 
if there is any question of this character, each 
party could appoint its engineering represen- 
tatives in the board of experts. But in any 
event, it is not a question to be decided solely 
by committees of city council and the finan- 
cial rather than the engineering heads of a 
railway corporation. It is a problem of the 
deepest technical character and if itis to be 
done well,and done for alltime, it must be put 
into the hands of men who have made such 
adjustments of interests a professional study. 
The piecemeal work now proposed in Chicago, 
even if the authorities can come to some con- 
clusions upon it, will inevitably lead to a 
tangle that will never fully satisfy either party, 
and must sometime be undone again at a vas‘ 
increase of cost. 


In his annual report to the Secretary of the 
Navy Admiral Porter strongly suggests that 
our Navy needs remodeling not only in its 
ships and guns but in its personnel as well. He 
recommends a complete revision of our navy 
regulations,and points out defects that in some 
cases render them almost unintelligible. And 
among the latter “ridiculous ammendments’’ 
upon old practice he’ particularly mentions 
the attempted combination of the line officer 
and mechanical engineer. ' 

This attempt is only equalled by the too 
ancient custom which places a line officer of 
the Navy atthe head of civil engineers employed 
at our docks and yards, and Admiral Porter’s 
otherwise excellent report omits to mention 
this little fact among his proposed revision of 
the existing regulations. Yet we would suggest 
to the Admiral that his remarks that the ed- 
ucation of the engineer (who manages the 
engires of a war-ship) can only be secured by 
‘special training,’’ and that “‘no man can gain 
a sufficient knowledge of the nautical part of 
his profession by passing half of his time on 
deck and other half in the engine-room’’—will 
apply with equal force to the question of line 
officer and civil engineer. There is one im- 
portant difference, however,and thatis that the 
line officer does not propose to spend any of 
his time in studying the duties of the civil 
engineer;and yet by some peculiar line of 
reasoning he deems himself fully qualified to 
direct and eontrol the engineer in his duties, 
We should think it required quite as much “‘es- 
pecial training’ tu design and build a dry- 
dock as it did to control a marine engine; and 
while we heartily approve of the elevation 
of the marine engineer to his proper and very 
impo-tant and responsible position, we would 
like to see the civil engineers in naval employ 


“go up with him. 
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Who Should Pay for Overhead Crossings, 





In recent engineering history there has been 
nothing much more comical than the sudden 
change of views by the honest yeoman of Con- 
necticut in respect to overhead crossings. 
With considerable flourish of trumpets a law 
was passed a year or so ago providing in sub- 
stance that all grade crossings could be re- 
placed by over or under crossings on petition 
of either the railroads or the citizens at the 
joint expense of the towns and railroads, the 
towns to pay at most one half, and from that 
down to little or nothing, as the Railroad Com- 
mission might decide. It was in no sense a 
railroad measure, or if it was, that fact did not 
appear upon the surface ; but after the law was 
passed, the railroad interest, instead of hang- 
ing back and opposing the execution of the 
law, availed themselves promptly of its provi- 
sions and pushed operations under it actively, 
to the amazement and disgust of the honest 
yeoman, although the railroads were merely 
carrying out in good faith a law of their own 
making. One cannot but be reminded of Ma- 
CAULAY’s famous remark about their ancestors, 
that ‘‘The Puritans hated bear-baiting, not be- 
cause it gave pain to the bear, but because it 
gave pleasure to the spectators.”’ 


The course of events has made it too clear for 
doubtthat the original strong feeling in favor of 
the law was not because it suited the people 
but because it was thought it would not suit 
the railroads and was the best they would as- 
sent to. The painful feeling that the Connec- 
ticut citizen has been overreached in a bar- 
gain, instead of overreaching, and might have 
made the railroad companies pay much more, 
adds a new sting to the bare parting with the 
money which the towns have to pay, and now a 
loud call is going up all over the State for an 
extra session of the legislature to repeal the law 
which has worked so differently, and we may 
add so much better, than was expected. 


The Connecticut people will get precious 
little sympathy from right feeling peuple of 
any kind and anywhere in these whining com- 
plaints at the consequences of their own de- 
liberate act. Almost all of us find it “rare 
sport to see the knavish engineer hoist with 
his own petard,’’ and besides, a bargain is a 
bargain. A deliberately enacted law settling 
a dispute between two parties is always in the 
nature of a bargain, aud in this case the bar- 
gain should be regarded as additionally bind- 
ing because it was pot a hard one for the side 
which made it and which now complains. ''he 
most which could be assessed upon any town 
was half the cost of a crossing, and from that 
amount it might range and has ranged down- 
ward to almost nothing at the discretion of the 
Railroad Commission. In practical working 
since June 1, the Commission has ordered a 
separation of grade at 22 crossings at a total 
estimated cost of $108,330, or $4,924 per cross- 
ing, and the share assessed upon the towns 
has been only $20,600, or $936 per crossing, or 
only 19 per cent. of the total. Yet the prepos- 
terous claim is made that even at this rate the 
burden thrown on the tax-payers in “some of 
the sparsely settled towns is heavy, (Where 
are the sparsely settled and poor Connecticut 
railroad towns?) and if all the crossings shall 
be changed it will be oppressive.””. Hence the 
loud demands that the legislature in extra 
session shall either throw the entire cost of 
the work on the railroads (which would prob- 
ably and naturally have the effect to stop the 
good work altogether) or that the State at 
large shall assume the cost now borne by the 
towns, which is obviously unfair. Hence, also 
the sudden light which the farmers and towns- 
people have obtained as jo the comparative 
merits of gates as compared with taking out 
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grade crossings altogether, the folly of which 
was so admirably pointed out by President 
Crark, of the New York, New Haven & Hart- 
ford, in our issue of Oct. 15. 


The correctness of President CLaRK’s posi- 
tion could not be better illustrated than by 


the very figures we have just quoted. Gates . 


and flagmen are at best an imperfect, uncer- 
tain and partial protection. When only a day 
flagman is employed, and at night the gates 
ure thrown up and locked open, the protection 
is rather more dangerous than none at all, for 
the reason that those who use the crossing 
become accustomed to the warning of the 
gates and flagman, and when they reach the 
crossing @ little before or a little after hours, 
or during the night, the open gates become a 
lure to lead them todestruction. Very numer- 
ous crossing accidents have happened from 
this cause alone, and happen constantly, for 
itis stillthe rule that there is no night flag- 
man at such places, even within the limits of 
large cities. 


A day flagman only, cannot be maintained 
at a crossing for less than $500 per year. 
Charging off the cost of maintaining gates 
against the cost of maintaining an over-cross- 
ing, this amounts to 5 per cent. ona capital 
sum of $10,000, or if a night flagman is alsoem- 
ployed, as safety always demands, to $20,000. 
This is the amount which may be profitably 
spent (regardless of the saving of danger) to 
take out the grade crossing. There is, there- 
fore, an almost certain money loss in per- 
petuating grade crossings when it is necessary 
to employ flagmen, and if we estimate the 
justifiable expenditure to save a life at $5,000, 
there are few crossings of any kind in dis- 
tricts at all populous where it will not pay to 
take out the grade crossings altogether, for a 
life is pretty certain to be lost at them once 
in ten years. Even with all the protection of 
gates and crossings, there are so many lives 
lost (about 200 in one year) from the Pennsyl- 
vania grade crossings in Jersey City that it 
was found that the pitifully small sum of $300 
per life would justify elevating the tracks, 
apart from the saving in flagmen and other- 
wise. 


Again, although it was quite otherwise half 
a century ago, the time has long since past 
when it can be pretended with any reason or 
decency that our people are too poor to incur 
all necessary expense to have their roads and 
railroads made thoroughly safe. Throwing 
out of account most of the far West, the South 
and Canada, of which it is still hardly true, 
the vast region east of the Mississippi «nd 
north of the Ohio and Potomac is as abun- 
dantly able to meetall such desirable ex- 
penditures as any country in the world. Noth- 
ing but the bad habits and ideas which are a 
survival from our days of poyerty prevent 
the work we are considering going on very 
rapidly indeed, especially in our cities and 
large towns. But there is already wide and 
general agitation of the question, and the 
time is plainly near at hand when a large and 
increasing amount of such work will be going 
on in all parts of the country, 


Taking it as certain, therefore, that thou- 
sands, if not tens of thousands, of grade cross- 
ings, in town and country ought to be and in a 
few years will be eliminated, the great ques- 
tion still remains ;— Who ought in equity to 
pay for the work, the railroads or the towns, 
or both, and in what proportion? And in con- 
sidering that question, what has been said 
about the situation in Connecticut, plainly 
does not apply, because the objection to the 
attitude of the people there lies, not in that 
their present position is in itself unreasonable 
(which is the point we have to consider) but in 
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the fact that it is an attempt to back out of a 
deliberately made arrangement by the side 
which made it. 

It cannot be denied that a very strong argu- 
ment can be made in favor of throwing the 
entire cost of elimina*ing grade crossings upon 
the railroads. The people of the United States 
have been extremely liberal towards their 
new railroads in permitting them to fall far 
short of a high standard of construction and 
safety. That this was done from no particu- 
lar love for them, but for the more vulgar and 
selfish motive of encouraging the rapid con- 
struction of railroads for the general benefit, 
does not alter the fact. These railroads are of 
necessity under a continuing obligation to 
extend and increase their appliances for 
cenvenience and safety with the progress of 
the community and their own traffic, and 
the initial laxness does not diminish but 
strengthens this obligation. Better stations, 
better rails, better track, greater speed, better 
cars, better couplers, brakes and heaters, in- 
terlocking switches, block signals, and a mul- 
titude of such betterments can undoubtedly 
with justice be enforced by law at the sule ex- 
pense of the companies, if they are not added 
without law, as has been the general rule; 
and no une thinks of asserting the contrary. 
Why should grade crossings be made an ex- 
ception, when the necessity for them likewise 
has been made clear? 


That they should not be made an exception 
is recognized in a measure in many ways by 
the railroads themselves. The mere fact that 
they never dream of asking towns to bear part 
of the expense of flagmen,implies that the over- 
crossing likewise should be made at their ex- 
pense, since we have seen that it is generally 
a money-saving substitute for flagmen. The 
New York Central elevated tracks at Roch- 
ester, the Pennsylvania elevated tracks at 
Philadelphia and Jersey City, multitudes of 
over-and under-crossings which are put in 
every year in various parts of the country, 
the West Shore elevated track at Newburg 
and elsewhere, and much other like new work, 
is or has been all done without « thought of 
asking the towns to contribute to the expense. 
The New York, New Haven & Hartford is now 
taking out a multitude of crossings at its own 
expense in New York State, and the eager- 
ness with which it is availing itself of the 
present Connecticut law indicates that it re 
gards it as a very good bargain for itself to 
get 20 per cent. from the towns. It is now pro- 
posed to sink the Harlem tracks in the ‘“‘ an- 
nexed district’’ above Manhattan Island at 
the sole expense of the road. The costly en- 
trance to the Grand Central terminusin New 
York City, indeed, was carried through at the 
joint expense of the city and the railroads, 
and one of the attorneys for the city at the 
late Buffalo hearing rather “ put his foot in 
it’? and weakened his own case by asserting 
the contrary. But with the old ‘‘Commo- 
dore’’ on one side and the Tweep ring on the 
other a hard bargain for the city was to be 
expected, and it was very generally felt and 
claimed that the city was ‘“‘ gouged”’ in that 
arrangement, so that it may reasonably be 
claimed that-the Grand Central case is merely 
an exception which proves the rule. 


Again, it is the general rule of business life 
that betterments in all private property must 
be at private expense, even if merely for the 
public good. A manufacturer may be allowed 
to do almost anything in the beginning, but as 
the town improves around him, he is com- 
pelled to abate nuisances, to fence his pro- 
perty, to pave the streets and sidewalks, to 
put in sewers and water-works, to build all 
additions of brick, and in many ways keep up 
with the times and the requirements of_an ad- 
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vancing vivilization, and always at his own 
expense. 

Do not overhead crossings come under the 
same general head of improvements in private 
property which were once needless but are so 
no longer, and may be enforced at private ex- 
pense? The argument that they do is cer- 
tainly so strong that, as a matter of law, the 
railroad companies would have but a poor 
chance in fighting a law requiring the gradual 
abolition of all grade crossings at their sole 
expense, if one were passed in any populous 
State. 


But when we come to the equities of the case 
the argument on the other side is likewise 
very strong. Wisely or unwisely—and who 
can doubt, wisely—the people of the United 
States have deliberately encouraged and per- 
mitted the construction of a vast railroad 
system which fell in many ways below the 
the standard enforced in other countries, just 
as they have permitted large cities to be built 
chiefly of wood when brick and stone would 
have been undoubtedly better and safer. By 
the deliberate consent of the people the 
typical American railroad crosses all roads 
and streets on a level if it is possible to do so, 
and even other railroads. As a consequence, 
we have obtained in marvellously few years a 
railroad system of unparalleled magnitude, 
and the whole country has profited and is pro- 
fiting enormously thereby. While some of 
these roads have been very profitable, more of 
them have been anything but that, and as a 
whole they have returned but a very moderate 
profit, which is as nothing compared with the 
profit accruing to the people at large from the 
fact of their construction. As nearly as may 
be estimated, the actual cost of our present 
railroad system is about 8 per cent. of our 
total valuation, and its present market value 
something over 12 per cent. The difference 
represents a profit of some 50 or 60 per cent. 
on the investment which has accrued to the 
railroad companies. But of the remaining 88 
per cent. of our valuation, how much would 
have existed except for the railroads? Cer- 
tainly not one-quarter; perhaps much less. 


. Fully 60 per cent. of the property in the hands 


of the people, therefore, has come to them 
from the railroads, to which the psople as 
such contributed practically nothing. There 
is much silly talk just now in Connecticut 
about the 10 per cent. dividends and abundant 
means of the New York, New Haven & Hart- 
ford, but that is about the maximum obtained 
on such investments, and looking to what the 
railroads have done for such towns as Buffalo, 
Chicago and a host of others—in fact, for all 
our cities—the question cannot but arise in 
every just man’s mind,—have the people a 
right to demand that these useful public ser- 
vants shall at their own sole expense change 
their type of railroad in respect to a detail 
which is almost solely for the good and the 
safety of the general public, and but very 
slightly for economy of operation and the 
safety of passengers? For all new roads the 
people may justly demand the highest stand- 
ard of excellence in every detail, in our more 
thickly settled States, just as. cities may de- 
mand that all new buildings be of brick or 
stone in certain districts. But is it equitable 
to demand that old buildings which were built 
of wood by general consent, shall be rebuilt of 
brick at private cost, or that old roads, built 
according to the grade crossing standard. 
shall be rebuilt to a higher standard at pri- 
vate cost? 

Certainly this is never done in the case of 
_ buildings, and we cannot but conclude that it 
is inequitable to demand it in the case of the 
roads, especially if we remember that, in the 
case.of cities especially, the valuation of pro- 
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perty near the railroads is sure to rise enough 
by taking out grade crossings to more than 
cover the expense of the work, even if the city 
paid the whole expense. What proportion of 
the expense should be borne by the people isa 
«juestion into which we have now no space to 
enter. 


— I 


The Brooklyn Bridge Problem. 


We reprint, in another column, an extract of 
some length from the New York Times, on the 
Brooklyn Bridge question, partiy in order to 
point out the error in a plan of temporary re- 
lief which it suggests, which would really af- 
ford no relief whatever, but simply make mat- 
ters worse, and partly because its sprightly 
summary of the situation enables us to keep 
our readers informed without entering into 
questions which certainly demand discussion, 
. but waich, under all the circumstances, we do 
not care to discuss until the committee of the 
Board of Trustees, which is supposed to be 
laboring over the problem of propounding a 
plan which will stand criticism better than its 
first one, has actually propounded one in defi- 
nite shape or has confessed its inability todo so, 

It certainly affords curious evidence that the 
problem presents real elements of difficulty, 
that even ifftelligent persons seem to find it 
hard to understand where the real difficulty 
hes. Thus, in Mr. Emery’s first report, which 
was so hastily fathered by the Terminal Com- 
mittee and the Board of Trustees, the most ex- 
travagant claims were made as to a large in- 
crease of capacity which it was unmistakably 
clear, from the context, rested on this simple 
reasoning: Six-car trains were to be run in 
place of three-car; obviously, six-car trains 
will carry twice as many people as three; but 
also, two starting platforms were to be used in 
place of one; and anyone who has ever guessed 
the school-boy conundrum, “ What makes 
more noise than a pig under a gate,’’ can see 
that twice as many trains can be started from 
two platforms as from one. But twice as many 
trains X twice as many people per train = 
four times the capacity, ‘‘obviously.’’ The 


reasoning is all sound at first thought, but it - 


is not at all sound in fact. When analyzed, 
the plan gave little, if any, more capacity than 
four-car trains by the present plan, and that, 
only by a very dangerous system of operating. 

Similarly, the Times remarks truly that 
‘‘any person of large analytical powers, who 
observes the loading and unloading process at 
the New York terminus, will see that it is ac- 
complished in three stops. The point aimed 
at is—with present facilities—to do this in two 
stops,’’ and the Times then proceeds to assert 
in effect, as a self-evident fact, that it will in- 
crease the number of possible trains propor- 
tionately, and to propose that the wretched 
terminal shed, which is already so horribly 
patched, and so disgracefully ugly and un- 
ecouth, shall be still further defaced for that 
purpose, - 

Nothing could be further from the truth. 
Under the present system of operating it 
makes no difference whether the number of 
terminal stops be three or thirty, nor whether 
the cars are switched directly from the un- 
loading to the loading platform or make a 
trip to the Battery in the mcan time. A few 
more trains may have to be in service in the 
one case than in the other, but that is all. 
The limit to the capacity of the bridge, and 
the only limit, is simply the number of trains 
which can be stopped at the unloading plat- 
form, unloaded, and hauled away from in 
front of it. What becomes of the trains there- 
after has no effect on capacity, for the reason 
that loading can be done more quickly than 
unloading, And if, by combining the loading 
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and unloading in a single stop we increase the 
time required for the joint operation over that 
for unloading, we only decrease the capacity of 
the bridge by so much, however many subse- 
quent stops we save. 

The present time allowed for unloading, and 
hence the headway between trains, is 90 sec- 
onds, of which 10 seconds is for the stop, 10 for 
getting under way again, 40 for the actual 
process of unloading, and 30 a margin for 
safety, which is found to be often required. 
This margin may safely be diminished a few 
seconds by some form of automatic protection 
for the rear of trains, but as the saving cannot 
be great, and applies equally to any system of 
operating, we may for present purposes 
throw it out of account. 


This accepted, it follows from the preceding 
that there is but one way to increase the ca- 
pacity of the bridge, to increase the number of 
cars per train. It is susceptible of absolute 
demonstration that the maximum number of 
cars per train, and the maximum safety as 
well, can only be obtained under a circulating 
system, the -trains chasing each other round 
and round on an endless track. As we have 
already stated in these columns, there is no 
difficulty under that system in handling 14 or 
16-car trains with little if any change in the 
present cable mechanism, and with but slight 
addition to the operating expenses per train, 
these long trains being unloaded within a 
station extending no further east than the 
present one, and no further west than the east 
line of Centre street instead of extending over 
and across that street, and with numerous and 
important further advantages, into which it 
does not now seem an appropriate time to 
enter. In the curious “ letter of instructions ”’ 
to the Board of Experts, which the Terminal 
Committee have recently assumed the author- 
ity to appoint, (but which has so far held no 
meeting and had nothing laid before it except 
in an irregular way to single members) the Ter- 
minal Committee expressly state that the 
plans which they have to submit, or Mr. 
Emery through them, are limited to the 
handling of 6-car trains, which is certainly a 
strong indication that their labors, since the 
first unfortunate proceedings, have been 
guided by little wisdom or breadth of view. 
The Terminal Committee however, at present 
have the fleor. They cannot with any dignity 
and propriety evade the duty, for which they 
were granted time at their own express re- 
quest,of submitting definite recommendations 
and plans. When they have done so, or have 
confessed their inability to do so, it may ap- 
pear proper for us to have something further 
to say in the matter, as we certainly will if 
any such absurd plans are recommended as 
are outlined in the instructions to the Board 
of Experts. Unti! then, we have nothing to 
say, except to express the hope that bereafter 
there will be more appearance of regard for 
the public interest, and less of regard for 
some unknown and invisible private interests, 
than there has been heretofore. 


Rr oe 


The Proper Tamping of Drill-Holes. 


The late editorials on this subject were 
prompted by the results of some foreign ex- 
periments with clay tamping with black 
powder and by those of Prof. Munrogr with 
the peculiar effects obtained in exploding gun 
cotton on iron plates. The deductions as to 
the effect of an air-space over a charge of 
some high explosive, were founded on theory 
alone, and were sent abroad with the hope 
that someone having actual experience might 
see fit to answer. 

We now find that the trial has actually been 
made essentially upon the lines laid down in 
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the remarks referred to, and that the result 
has been so successful that it was covered by 
@ patent some years ago. While not in the 
habit of lauding a patented device, this par- 
ticular case has a personal interest in confirm. 
ing theories of our own, and has a genera! 
economical interest that makes it worthy of 
further comment and perhaps further in 
provement. 

In rock-blasting the best effect implies the 
thorough lateral breaking of the hole as far 
below the collar, or mouth of the hole, as pos- 
sible, and a lifting and shattering of the rock, 
with the least projection from the site of the 
hole possible. Rock thrown to a distance 
means power wasted, and probably a waste of 
explosive as well, in-so-much as combustion 
may not be perfect and the full power of the 
gases be undeveloped. The usual practice is 
to load the drill-hole with a charge propor- 
tioned to the work to be done and then to 
immediately cover the powder with a tamping 
driven hard; or, in the case of nitroglycerine, 
to use a water tamping. The effect in both 
eases is the same, and the gases first de- 
veloped are at once compelled to act upon a 
relatively small area of the drill-hole and 
against the resistance of the hard tamping 
filling the remainder of the hole; if the tamp- 
ing is properly applied, the action and re- 
action should be equal,and the resulting effect 
would be the expenditure of the full energy of 
the gases of explosion upon the portion of the 
hole containing the charge. Any percentage of 
energy not utilized in breaking the rock, is 
wasted in projecting the tamping and rock 
fragments to a distance which practically 
measures this loss of power. 

On the other hand,ifan air-space of say twice 
the linear dimensions of the charge intervenes 
between the chargeand the hard tamping at the 
mouth of the hole,it is reasonable to expect an 
increased effect from the explosion. The gases 
are developed with an almost immeasurable 
velocity,and the fact that they have three times 
the space to fill before they are met by the re- 
sistance of the tamping, will decrease their 
pressure per lineal inch of hole to some extent, 
but the enormous power still remaining is ex- 
erted over just that much more surface of hole, 
and that is the direction in which we must 
look for useful rending effect. This rapid 
flow and pressure of the gases over an in- 
creased surface would explain the bursting of 
a gun-barrel with a wad jammed half-way 
down, or by having the muzzle accidentally 
filled with snow, as in the case which caused 
the inventor of the device under discussion to 
experiment in that direction. And it would ap- 
pear thattne higher the power of the explosive 
aud the quicker its action, the better it would 
be adapted to this method of treatment. 

Practical observation led to the trial of 
an air-space in the drill-hole, and the results, 
as reported, certainly showed a great increase 
in effective work. The method ordinarily 
adopted was to charge the hole and cover the 
charge with a light tamping with a detonator 
in place; above this, originally, leaves, or 
some other loose material, were put in and 
covered with a small amount of dry earth, and 
then near the mouth of the hole the tamping 
was driven in as solidly as possible. Dry and 
very coarse sand over the charge was also 
found to answer an excellent purpose, and fur- 
nished an effective air-space, proviied that 
thére was no water in the hole. In a wet hole, 
this coarse sand, enclosed in a parafine paper 
cylinder, did very well if the rough sides of the 
hole did not tear the paper in entering or 
tamping. Water was fatal to the increased 
effect sought, as it is practically inelastic, and 
had all the effect of solid tamping. In prac- 
tice, these air-sp holes broke very low 
down, in some cases leaving the collar of the 
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hole unbroken and the tamping at the mouth 
of the hole intact; the rock was lifted, but not 
projected, to any distance, and experiment 
long continued showed an actual saving in ex- 
plosive and general cost of nearly 20 per cent. 
As an example, taken from the reports of the 
Chief of Engineers, U. 8S. A., 1870-1882, it is 
found that in the James river work, granite 
rock was taken out, by this method, under 
18 ft. of water, for $4.15 a cubic yard, total cost, 
including superintendence. Exactly similar 
work in Gowanus bay, in a like depth of water, 
cost $3.81 per cubic yard for explosives alone. 

The patent referred to covers the supply of 
an air-space by means of loose tamping over 
the charge, or by a loose rod providing an an- 
nular space, and it seems to be in extensive 
use in the Eastern granite quarries, and in the 
sandstone and other dimension-work quarries 
of Pennsylvania, and the testimonials as to the 
economical effect and increased power are en- 
couraging. As it is used there, however, in 
connection with a peculiar reamer intended to 
control the direction of fracture, and we see 
no account of its trial in ordinary blasting 
operations, other than those mentioned on the 
James river, we cannot say what it would do 
in general contract work. But we see no rea- 
son why the air-space would not apply there 
as well as in the other case, with economy of 
explosive and a decrease of danger from flying 
fragments. The inventor of the combined air- 
space and reamer patent is Mr. C. L. Kautu- 
BAcH, who has had long experience in rock- 
work, in the Government service especially, 
and was in charge of the blasting operations 
on the James river referred to above. 


Just now we are doing a very considerable 
amount of street-blasting in this city, and the 
current practice is not altogether unaccom- 
panied by danger to buildings and general 
traffic. In fact, heavy curtains of logs and 
other covering do not always prevent the pro- 
jection of rock from the trench. It would 
seem that a method that breaks well below 
the collar and shatters without throwing to 
any extent, is peculiarly applicable right here. 
Just how far the triai can be made without in- 
fringement on a patent, we do not know, not 
having seen the text of the patent, but it would 
seem that the air-space alone was hardly a 
patentable feature; or it might even pay, in 
any event, in better results for less explosive. 
It appears to be worth trying. 


oe 
The Red River Valley Railroad, 





Probably no railway enterprise of the pre- 
sent season has caused a more wide spread in- 
terest than the Red River Valley Railroad. 
This has been largely due to the political and 
sectional interests which were involved in the 
enterprise, but those are matters for others to 
discuss. The chief benefit which the projec- 
tors and supporters of the enterprise hope to 
secure, is merely the lowering of transporta- 
tion rates which is supposed to follow the 
building of competing lines; and the motive 
for its subsidizing and support by the Mani- 
tobans is thus, after all, the same which is ad- 
vanced for municipal aid by nearly all pro- 
moters of new railway eaterprises in this coun- 
try. In considering this, the question of what 
is justly due to existing corperations is one 
which receives no more attention in the United 
States than in Manitoba; and the people of 
the province have only followed out the ordi- 
nary principle of self interest in taking no 
thought for Canadian Pacific stockholders. 
Of late the financial troubles of the enterprise 
have been the principal obstacle to its comple- 


‘tion; but in spite of these, and the combined | 


opposition of the Dominion Government and 
the Canadian Pacific corporation, it is likely 
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that the desired competing line will be ob- 
tained, 

Neither of these latter bodies deserves any 
great blame for its opposition. The com- 
pany’s legal rights were infringed and its 
attempt to protect them was nothing more 
than any person or corporation would make. 
The attempt of the Dominion Government to 
keep good its contract with the Canadian 
Pacific, was likewise its simple duty. But 
under the circumstances now existing in 
Manitoba, both opposing parties will act 
wisely if they allow the construction and 
operation of the competing lines to go on, and 
let the Government make such financial rep- 
aration to the Canadian Pacific for the damage 
it will suffer as is its just due. The people 
of Manitoba suddenly became impressed with 
the belief that they would obtain a great re- 
duction in transportation rates by having a 
competing railway; and when a community 
becomes infected with that idea, the new line 
is pretty certain to be built. It matters not 
that existing transportation rates are down to 
actual cost, or that they are no higher than in 
localities similarly situated. A very large 
proportion of men are under the impression 
that since a railway train is “ going along,”’ 
and it doesn’t cost any more to give their per- 
sons or goods ‘‘a lift,’ that the sum exacted 
for fares or freight is a sort of imposition. It is 
easy to persuade these people that the railway 
corporation which they are accustomed to 
patronize, is a monster monopoly which is 
swallowing up their hard earnings and chok- 
ing boa-constrictor fashion the proper growth 
of their own private business. 

This class of people are not moved by rea- 
son, and to aid needless competing roads and 
boom real estate prices, they will vote 
enormous burdens of taxation on their muni- 
cipality for the next generation to pay. In 
speaking thus we do not wish to be understood 
as condemning the new Manitoba road. We 
merely wish to show that it is pretty cer- 
tain to be constructed whether necessary or 
not; and while its benetits will probably be 
much less than its promoters have imagined, 
the development of the province will doubt- 
less furnish plenty of business for both it and 
the Canadian Pacific. Neither do we wish to 
object wholly to the use of the principle of 
competition as a means of securing equitable 
rates. What is most objectionable is the 
great drain upon the world’s wealth caused by 
the construction of needless parallel roads. 
It must soon be understood that the at- 
tempt to permanently keep down rates by com- 
petition is to be defeated by the conditions 


under which corporations act, and some more — 


permanent and equitable: means must be 
sought for securing just rates of transporta- 
tion. 


I 


The Brooklyn Bridge Problem. 





We reprint the following lively comment on the 
Brooklyn Bridge passenger traffic from the New 
York Times of Oct. 31, partly because it very cor- 
rectly sets forth the urgency of the situation, and 
the extraordinary way in which a great public 
question is being dealt with, and partly because it 
sets forth a plan for temporary relief, which would 
really afford no relief at all, and hence well illus- 
trates that the problem of dealing with this great 
and novel question properly, is not quite so simple a 
one, as it has appeared to the writer, and to some 
others who have dabbled in it: 


The scenes daily witnessed by those who ride across 
the Brooklyn Bridge between 5 and7 in the afternoon 
cannot be duplicated elsewhere. not even on the up- 
town platforms of the elevated railways. The struggles 

aboard—nobody 
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the doorways, each one making entrance with a pop as 
audible as the extraction of a champagne cork. No man 
of adult dignity enters that human maelstrom with 
even achance of preserving his back and stomach from 


desecration by extraneous elbows. No woman there 
dares to hope that sex or weakness will protect her 
from physical collisions, which often are so violent 
as to be dangerous, and are always personally offensive. 
We ask no individual’s, pardon for remarking in a 
general way that only persons of considerable strength 
of body and rather weak minds would engage in that 
sort of thing day afterday. They must be strong for 
otherwise they could not survive it. And they must be 
weak minded or they would demand a remedy in tones 
which would be understood even by the obtuse mana- 
gers of the busiest railway throughfare in the world. 

“Weare aware that something resembling reflection 
over this deep problem is going on among the unre- 
lated ganglia wherein the intelligence which directs 
the bridge affairs must be taken to reside. We remem- 
ber that something like a year ago, solemn counsel was 
taken of a much-bepuffed expert. The oracle delivered 
itself, and straightway sundry other experts rent the 
deliverance asunder. Months sped by and sundry 
other guaranteed experts were invited to expose them- 
selves to jealousy and ridicule. They made no sign of 
progress until, within a day or two, one of them re- 
signed. Two of them appeared in no haste to proceed 
when they were unsuccessful in what looked like an at- 
tempt to freeze out the third. He in turn took less in- 
terest than the two associates in attaching the bridge 
railway tothe elevated systems at each end. It is as 
fit and evident that these solutions of continuity 
should grow together as that severed snakes and fish- 
worms should do so in the fashion so familiar to smal! 
boys. But everybody knows that traffic agreements are 
much harder to engineer than any problem of mere 
railway management. Nothing is clearer than that 
both bridge terminals must be wholly rearranged. But 
that isa big, expensive job, requiring months of time 
and many thousands of dollars. We submit that any 
one in possession of anything resembling an idea as to 
how these millions of passengers may be better accom- 
modated meanwhile, has no right to keep it secret. 
They should confide to their newspaper in confidence. 
There is no use in communicating it to the bridge 
authorities. They show little sense of their own and 
less appreciation for the happy thoughts of others. It 
was not until after a year’s prodding that they built a 
gutter after plans and specifications propounded by 
us. But they didit, For months they declared it was 
simply impossible to transfer passengers to the Brook- 
lyn Elevated Railway. But they are doing it tri- 
umphanily every day. They have not yet widened the 
platform on the New York side, but they give signs 
that they see the point. Meanwhile we propound to 
them the following easy one: 


“Any person of large analytical powers who observes 
the loading and unloading process at the New York 
terminus, will see that it is accomplished in three 
stops. That is tosay, there is a stop to discharge pas- 
sengers, a stop in the process of switching, and a third 
stop to take a load aboard. The point aimed at is—with 
present facilities—to do all this in two stops. The 
“headway,” or time between trains, is under two 
minutes. The time neceseary to loada train is under 
one minute. Therefore, if it were possible to save say 
half a minute, it would be equivalent to adding, 
roughly speaking, one-third to the headway. That ts. 
more trains could be run, with a proportionate increase 
of accommodation or more time could be allowed for 
loading. 

“If the person of large analytic powers as aforesaid 
happens also to possess large powers of synthesis—no 
allusion is intended to the intelligent persons who 
menage the bridge—he will observe that each car has 
two sides, and that each side has three exits. He will 
also observe that the cars are loaded and unloaded on 
opposite sides. He will next note that the two opera- 
tions are separate when they might be simultaneous, 
In that case it would only be necessary to stop the cars 
twice. The only missing link is a platform whereon dis- 
embarkivg passengers might land. Why not build it? 


“The -best coon dog is usually the most “ornery- 
leoking pup.” This is not an expert’s plan. It is not 
even patented. The bridge people won't want it be- 
cause it don’t cost them anything. Nevertheless, we 
make bold to ask the various reasons why, during the 
“rush” hours, it would be impossible to discharge pas- 
sengers from Brooklyn through the center doors upon 
aplatform built over the promenade and communi- 
cating eastwardly with the street, while, at the same 
moment, passengers ‘for Brooklyn were stepping 
aboard precisely as now. Of course, Brooklyn passen- 
gers for the New York e:evated railway would be dis- 
commoded alittle. But they are a mere handful com - 
pared With the throngs going to Brooklyn during the 
afternoon “rush” hours. The greatest good for the 
greatest number is the rule. There is height enough 


-. for headroom between the promenade and the pro- 


posed platform above it, which it would surely be 
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easy and cheap to build. Let the overworked Trustees, 
and the honorable President, and the excellent Saper- 
intendent think of this.” 


lal acim oS 
PERSONAL. 


JuLius DExTER was elected, Nov. 1, as Presi- 
dent of the Cincinnati, Hamilton & Dayton RB. R., to 
succeed A. 8, WINsLow. 


Gen. J. T. Dopae has resigned as Chief En- 
gzineer of the Montana Central Railway. Mr. E. H. 
BECKLER has been appointed his successor. 

Mr. Cuarves C. UpHam, Chief Engineer of 
the Chicago, Burlington & Northern R. R., has been ap- 
pointed Superintencent cf the Illinois lines of the 
Chicago, Burlington & Quincy R. R. 


Major R. C. McCatua, Chief Engineer of the 
Tuscaloosa Northern R. R., was seriously injured Oct. 25 
at Tuscaloosa, Ala. In getting off a moving train on the 
Alabama Great Southern R. R.. he slipped and fe!l 
under the wheels, 


Mr. JosepH Woop, who has held the position 
of Superintendent of Motive Power of the northwest 
system of the Pennsylvania Company, has been ap- 
pointed General Superintendent of Transportation and 
Vice General Manager. 


James McCrea has been elected Fourth 
Vice President and General Manager of the Pennsyl- 
vania Co.; JosepH Woop is appointed General Superin- 
tendent of Transportation; EDMUND YaRDLEY, Super- 
intendent of Transportation; F. D. Casanave. Superin- 
tendent of Motive Power, and Geo. L. Porren, Master 
Mechanic of the same company. 


Mr. Joun B. Cornewu, the head of the firm 
of J. B. & J. M. CornngELL, of New York City, manufac- 
turers of structural and general iron work, died at 
Lakewood, N.J.. on Oct, 26. at the age of 66. Mr. Cor- 
NELL was born at Far Rockaway, L. I.. and was trained 
in the iron foundry of his brother, whose firm was Cor- 
NELL, ALTHOUSE & Co. In 1847 he and his brother 
WILLIAM embarked in the business under the firm 
name of J. B. & W. W. Connect; WiLL1aM died in 1870 
and the firm of J. B. & J. M. Cornet was then formed. 


Mr. C. H. Meek, at present Superintendent 
of the Des Moines division of tne Wabash Western 
Railroad, and also of the St. Louis, Des Moines & 
Northern Railroad, has been appointed General Mana- 
ger of the new Denver, Texas & Fort Worth Railroad, 
the total projected length of which is about 1,300 miles, 
The 900 miles from Denver to Fort Worth are to be 
finished early in 1888. 


Tuos. U. Water, died in Philadelphia.on 
Oct, 30., aged 84 years. Mr. WALTER was President of 
the American Institute of Architects, and one of the 
leading architects in this country. He designed and 
earried out the extension of the capitol at Washington 
in 1850, built the wing to the Patent Office in 1851, and 
was the architect of Girard College in Philadelphia, the 
latter noted as one of the purest specimens of Greek 
architecture in this country. Among other of his moie 
noted works were the construction of the Congres- 
sional Library, the U.8. Treasury Building, the U. 8 
Poet Office and the dome of the capitol building, all in 
Washington, D.C. Of late years he has been connected 
with the Public Buildings of Philadelphia. 

_ = a ee 


The Epison phonograph, long considered merely 
as a curious toy, is said to be so far perfected by its 
original inventor that it will have a commercial use 
asasubstitute for the stenographer and type-written 
letter. In the new form a merchant has only to talk 
into the machine and his actual words and tone of 
voice are impressed on a sheet, or “‘phonogram,”’ 
which can be mailed in an especially prepared box 
and sent asa letter. The receiver puts this phono- 
gram on his machine and the message is spoken to 
him inits entirety. The machine is propelled by an 
electric motor and the reproducing sheet is practi- 
cally indestructible so that it can be used many 
times. 

SO ee 

Gen. A. W. Greexy, U. S. A., in his first annual 
report upon the U. 8, Signal service, calls for imme- 
diate improvement in the military signalling system, 
which .4 practically the same as that in use 25 years 
ago. Careful experiments will be made in the 
coming year with homing pigeons as a means of 
communication between distant points. Trials will 
be made with them between Key West and Cuba. 
He points out the many advantages to be derived 
from the successful adoption of better signalling 
practice in time of war. 


CORRESPONDENCE. 





A Broken Locomotive Parallel Rod, 





Troy, N. Y., Oct. 25, 1887. 
EpitoR ENGINEERING NEWs: 

The parallel rod of Locomotive No. 72, of the 
Rome, Watertown & Ogdensburg Railroad Co., 
which was drawing a special train conveying Presi- 
dent and Mrs. CLEVELAND from Clayton to Alder 
creek, broke July 16, 1887, when running at a speed 
of from 35 to 40 miles an hour, killing the engineer. 
Having been requested by the N. Y. State Railroad 
Commissioners to examine a piece of this rod, the 
writer did so with the following results: 

The rod was of wrought-iron one and three-quar- 
ters (134) by three and five-eights (35) ins. in section, 
the piece submitted being nine (9) ins. long. The 
two 1% in. edges were rounded irregularly, by strik- 
ing the ties and cab after the accident, as may be 
seen on Fig. 1, which shows the broken end, at x 





Fig 1. 

and z, and part of the center of the fractured area 
was also beaten smooth at y, y, as if projecting fibre 
had been crushed down. Almost surrounded by this 
beaten down and rounded surface was a flaw of ir- 
regular shape, approximately 1 sq. in. in area, ex- 
tending to one of the longer edges of the rod on one 
side near its center. 

Microscopic examination showed decided evidence 
of crystalline structure at the points marked a, b, c, 
and d, in the figure, in fact, this was clearly visible 
to the naked eye, and traces of cinder were also 
found. The remaining portion of the broken section 
not crushed down, though not crystalline, did not 
show well developed fibrous structure but the edges 
were in nearly all parts broken sharply off. 

The other end cf this 9-in. piece, which had been 
nicked and broken from a longer piece of the rod, is 
shown in Fig. 2. The fracture is fibrous though the 
welding is imperfect. 

For testing, the material was cut into four pieces, 
three of these having two (2) ins. of the middle of 
their length turned to sections three-quarters (34) of 
an inch in diameter for tensile tests, the fourth 
being broken by bending. Those broken in tension 
gave results found in the following table: 

















| Dia- area : 5 oe 3 
Mark.| ™®- | Sq. | piactin |Ultima’e] Fao} 854) 
ens.| in. | Festie Resis- Ssifsesc3 
em en 2 > | tance. A= B18 2 
| | } 
1 | 0.749 0.441| 29700 | 49200 | 19.0 0-652, 24.3 
2 | 0.748) 0.439| 32500 | 4A500 | 17.2 | 0.673| 18.9 
3 | 0.749 0-441 27200 | 43200 | 14.0 | 0.710) 10.2 
Mean. |..--++]...+.. ges00 | 40970 | 16.7 bis ..{ 11.8 











These are evidently not what should be expected 
from iron used for such a purpose, the percentage of 
elongation and reduction of area being particularly 
small. The fractures were reasonably fibrous, as 
shown in Fig. 3, but it will be seen that there is a 
seam of considerable size opened in each one of 
them, the welding parallel to the flat side of the bar 
being imperfect. The piece broken by bending 
checked at 90° and broke at 150°, the fracture being 
reasonably good. 

A mean of two chemical analyses made by Dr. 
Ws. P. MASON, gives, phosphorus 0.0853 per cent. 
and sulphur 0.0120 percent. --+ <= eons 

Asis always the case, no evidence exists that 


iron had been changed by use, but, on the contrary, 
it is believed, from careful examination, that it was 
originally of the same character as found. 

As to the frequency of accidents like this one the 
general conclusion to be drawn from the answers of 
superintendents of motive power of some of the 
larger railroads of this country to inquiries on this 





Fig. 2. 
point is, that on the older fast engines, with small 
rods, such breakages are not infrequent, but that 
since larger rods have begun to come into use their 
number has been largely reduced. 

Whilst the ratio of the number of parallel rods 
broken to the total number in use is small, the 
number broken in the aggregate is not so. A super- 
intendent of motive power writes me: ‘ As regards 
breakages, I find that with a locomotive mileage of 
72,604,576, thirty-four bars have been broken, all of 
iron, not one steel bar having been broken since 
their introduction in 1876. It is but fair, however, 
to state that a portion of the iron bars broken were 
of inferior design.’’ As, however, nearly all of these 
rods were probably broken on fast engines, the pro- 
portion of broken ones is probably much greater 
than the above figures show. Another superinten- 
dent says: ‘‘ Many of the old engines are equipped 
with a light rod which was never strong enough for 
the service required, and these break frequently. 
They have, however, been gradually replaced on two 
or three railroads with which I have been familiar 
with side rods of a heavier pattern, none of which 
have yet been known to break, so faras I am aware.’ 
The Superintendent of a road using 228 engines 


_——<—— 
Fig. 3. 
says: ‘‘Since May 1, 1880, our books show seven new 
side rods to replace broken ones.”’ In this case, also, 
the rods were probably broken on fast engines. 
When the probable consequence of a broken rod is 
considered, it would seem that they would be made 
of such size and material that the number of break- 
ages would be reduced to practically none, and from 
statements coming from roads using such rods only, 
this can be done. Although the tendency at present 
is to increase their size, rods of 5 ins. in depth, either 
of rectangular or eye-section, being now common on 
fast locomotives, there unfortunately remain on 
many of the older engines the smaller sizes. In fact 
the use of rods of the size and kind of this broken 
one, is common for some classes of passenger loco- 
motives on many roads. A knowledge of the nature 
of the material, with its possible flaws not detectable 
by external examination, and of the great stresses 
to which it is subjected, especially these alternating 
ones due to the inertia of the bar at its lowest and 
highest positions, makes obligatory the statement 
that such sizes on locomotives with considerable 
wheel base, which run at high speed, should not be 
permitted. Although theoretical considerations 
would call for a latge r6d, a rectangular section 
five (5) by one and three-quarter (1%) ins., has prac- 
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tically been found sufficient for such engines; a 
better, though more expensive shape, being the I 
section, which made four and three-quarter (4%) ins. 
deep with two and a half (2}¢) in. flanges, has worked 
well on some roads in this country. 

With regard to the best material to be used,it may 
be said that it has not yet been proved by experience 
that steel is superior to iron for this purpose, though 
it has given satisfaction in many cases and will 
probably replace it. One of the largest locomotive 
works in this country still makes 90 per cent. of its 
rods of hammered scrap-iron, steel being used only 
when specified. Respectfully, 

PALMER C. RICKETTS. 


What is a Cantilever Bridge. 


Engineers’ Camp near Danielsville, Ga. 
_ Oct. 27, 1887. 
EpITOR ENGINEERING NEWs: 

Whence comes the term “‘Cantilever’’ as applied 
to bridges; or in other words what is a Cantilever 
bridge? Beso kind as to give us an illustration of 
such a bridge. A. 

This is a question quite frequently asked and 
we might as well answer once for all. The 
term, as applied to a bridge, is of comparatively 
recent origin, but the principle is as old as the 
Hindoos and the art of building itself. It has 
been applied to wooden bridges for centuries, 
and it is only its later scientific solution by 
modern builders of steel and iron bridges that 
has brought it forward again prominently. 
Its advantage over other forms of truss con- 
struction is, that by a proper method of an- 
choring or balancing and the arrangement of 
its tension and compression members, it can be 
erected over space without supporting false- 
works. The Niagara and the Forth bridges 
are the latest examples of its application to a 
site where the conditions made false works im- 
possible, or very expensive. Our issue of Jan. 
11, 1887, shows the neatest illustration of the 
principle of such construction. Branpg, in 
his Dictionary, gives the possible origin of the 
term as being canterii labrum, the lip of a 
rafter. In its simplest form it is a beam, or 
a series of beams, projecting out over space 
and weighed down at the inner ends. And by 
pushing out two such series of beams from 
either bank of a stream and spanning the 
space between their ends with a plank, the 
Hindoos have built bridges from time imme- 
morial. 


Another Engineer Wanted at Auction. 





Port CHESTER, N. Y., Nov. 1, 1887. 
EDITOR ENGINEERING NEws: 

Another auction railroad. I received the enclosed 
“notice” a few days ago, and as it was somewhat of 
a novelty to me, wrote for the “ particulars and in- 
formation ”’ referred to. 

You may have them; some of your readers may 
want them to bid. I don’t. Yours, J. M.F. 

The ‘‘notice ” is as follows: 


Vincennes, Oakland Vity & Owensboro R. R. 
J. C. Rudd, President; Edward Watsov, Vice President; C. W. 


Bransford, Secretary; W. A. Olephant, Treasurer; J. B. Cockrun, 
General Solicitor. 


OwEnsBoro, Oct. 20, 1887. 
NOTICE. 

Wanted an Expert Engineer to survey the line of the 
Vincennes, Oakland City & Owensboro R. R.. from 
Owensboro, Ky., to Vincennes Ind. For particulars and 
information, apply to Jas. C. Rupp, Prest. 

The letter of “ particulars’”’ referred to was headed 
as in the “notice” and read as follows: 

Deak SiR: — 

Yours of 25th received, and in answer will say our 
road is now open for bids, and a number of them 
already in. So all lean say is for you to send in your 
bid for survey, construction and profiles. Have it in on 
or before Nov. 10. 1887. Length of the road is abou 
6 to 70 miles, through a good country free of rocks, etc. 

Yours respectfully. “9 

{About the only comment to make on the 
above is best put into the form of a query ; and 
that is, whether the railroad company, so well 
officered, obtained its President, Vice Presi- 


dent, Secretary, Treasurer and General Solici- 
tor inthe open market by a similar competi- 
tive method to that proposed for its engineer? 
The ‘particulars’? make no reference to 
previous experience or testimonials, and it ap- 
pears to be a question of “‘ bid’”’ only that is to 
decide the appointment of one who will have 
a@ very great deal to do with the success or 
failure of the prospective railway. If the road 
is built on the location of the lowest bidder, 
the bondholders have our sympathy.—Ep. 
Ena. News. ] 


The New York Elevated Railways. 





Str. Louis, Mo., Oct. 15, 1887. 
EDITOR ENGINEERING NEWS: 

Will you kindly favor me by answering the follow- 
ing questions, viz.: 

1. Do the elevated railway companies, of New 
York City, contemplate using electricity as a motive 
power ? 

2. What did the New York Metropolitan Elevated 
Railway cost per mile of double track ready for 
operating, including station houses ? 

3. What is the cost per annum of maintenance 
of the Metropolitan Elevated Railway double 
tracks ? 

4. What was the original cost of rolling stock per 
mile. Yours truly J. B, CLEMENTS. 

{In answer to the first of the above ques- 
tions: while some experiments have been 
made with electfic motors by those interested 
in the “L”’ roads, there is little likelihood 
that as long as steam locomotives are per- 
mitted to be used in the city streets, any other 
form of motor will replace them. In the pre- 
sent state of steam engineering it is, speaking 
broadly, almost always more economical tu 
use separate engines in each locality where 
power is required than to use asingle large en- 
gineand transmit the power by any form of 
mechanical or electrical device. As to the 
nuisance of steam motors running overhead in 
crowded streets, New Yorkers have become so 
accustomed toit, and it seemsso mild and gen- 
tle when compared with a number of our other 
obnoxious nuisances that it will probably be a 
long time before any effective protest is made. 
To the various questions regarding cost, we are 
upable to make very accurate replies, and are 
of the opinion that it would tax the ingenuity 
of a Pacific railroad investigator to find sub- 
stantially correct answers. In the New York 
State R. R. Commissioners’ report the cost of 
road and equipment of the Metropolitan Ele- 
vated Co. is given at $21,818,000, or $1,179,092 
per mile of track. This is merely a sum ob- 
tained by adding: together the total amounts 
of outstanding stocks and bonds. In view of 
the well known facts concerning the excessive 
dilution which this stock has suffered, the 
only mathematical relation which we feel safe 
in asserting between theabove figures and the 
actua! cost of building and equipping the road 
is that expressed by the sign of inequality 

with its open end very widely open toward the 
above sum. 

From Poor’s Manual we find that the item 
of Maintenance of Way on the whole Man- 
hattan Elevated system for the fiscal year 
ending Sept. 30, 1886, was $322,115.90. The 
system includes 32.4 miles of double track 
lines, which makes the annual expenses per 
mile about $9,940. It is 
that under this item is included additions and 
repairs rendered necessary by the increase in 
traffic and weight of rolling stock, so that the 
figures do not give a correct idea of perma- 
nently maintaining the structure and road. In 
reply to question 4, we find that the cost of 
rolling stock on the New York Elevated was 
$1,445,831. The line built for this company 
was 13.6 miles in length, which gives a figure 
per mile of $106,311. 

If our correspondent desires these figures as 


& 


ble, however,. 


a guide in making any professional estimates, 
we would warn him to use them with caution, 
for, with all credit to the technical skill and in- 
genuity which has been exercised in the con- 
struction and operation of the elevated rail- 
ways of this city, they are much more wonder- 
ful from the adroit financiering that has ac- 
companied them than they are as monuments 
of engineering skill.—Ep. Ena. News}. 


From a Stockholder in the Keely Motor. 


EAST GREENWICH, R. I., Oct. 15, 1887. 
EDITOR ENGINEERING NEWs: 


Referring to enclosed extract from your journal, 


- I have been a stockholder in the Keely Motor Co. 


for many years, and have never been called upon to 
pay any assessments. The stock is nct assessable. 

I do not believe in the Keely motor any more than 
you do, but I like to see every man treated fairly, 
JOHN W. KEBLY included, and in this I am sure you 
agree with me. Respectfully, 

W. BRENTON WELLING. 


(‘'he enclosure is an extract from our issue 
of Oct. 8, to the effect that: 

“ Keexy has a rival, and had better make another as- 
sussment on his stockholders and give an exibition of 
his motor at once, The new aspirant to fame is a Mr. 
L. C. WELTNER, of Uniontown, Pa.,” ete. 

We give place, with pleasure, to the correc- 
tion, which seems to indicate that this now 
widely known motor approximates to the 
miracle of perpetual motion in more ways than 
one.—Ep. Ena. News]. 

- TT —_ 


‘*The Mechanical Equivalent of Heat.’’ 





The late experiments on the * Mechanical Equiva- 
lent of “‘Heat, by Messrs. COWPERand ANDERSON, and 
given in a paper read before the British Association, 
are of especial interest and value from the fact that 
they were conducted on an unusually extensive and 
perfect scale. 

In attempting to iniprove upon or test the results 
of Dr. JOULE, the authors sought to employ a pow- 
erful machine that would absorb a large amount of 
power, and keep it going for an entire day at a time, 
and to eliminate all. loss or gain from radiation or 


conduction. After much study of the subject they — 


concluded to use a Froude dynamometer, such as 
are used in testing the power of marine engines, and 
fitted up as follows: 

A large tank was provided, made of wood and 
well lagged outside with three thicknesses of hair 
felt, and a smaller wooden tank was placed inside of 
this containing the dynamometer. This protection 
was found so good in practice that the tank of water 
only lost 1° of heat in 84% hours, when standing. 
Two very large thermometers were made, dach 
about 3 ft. long, having graduations of 4 in. to 1°. 
These were used in taking the temperatures of the 
cold inflowing water and the hot outflow; other 
thermometers were uséd in the outside tank to en 
able it to be kept at the same temperature as the in- 
flowing water. The object aimed at was to employ 
continuously about 5 horse-power, and heat a gallon 
of water per minute to about 20° Fahr., with the ef- 
fects of radiation and conduction neutralized as 
much as possible. 

Without going into the details of the experi- 
mental apparatus, further than to say that they 
kept the water, etc.,in a normal state for many 
hours together, the result may be given as follows : 
As found by the experiments,the ‘Mechanical Equiv - 
alent of Heat’’ was 769 ft. lbs., that is to say, that 
1 lb. of water raised 1° Fahr. was eqaal to 1 lb. lifted 
769 ft. 

Prof. JOULE's “ equivaient ’’ was 772 Ibs., and the 
authors say that the fact that their result was 
slightly lower is not to be wondered at when it is 
considered that in their apparatus all losses of beat 
were prevented, and had not to be calculated ; nor 
did the specific heat of the apparatus enter into the 
calculation, as this was kept in a normal state 
throughout the experime™*. 

ee 

THE Westinghouse exhibition freight train has 


repeated in Cincinnati the successful tests reported 
in last issue. 
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Progress on the New Croton Aqueduct, 


The official report of Chief Engineer B. S. CHURCH 
gives the progress on the New Croton Aqueduct, to 
date of Oct. 22, as follows: 


Miles of tunnel excavated to date. .........-.+-+- 28.8147 
Miles of open cut excavated to date.,..........-.. 1.1103 
Total miles execavated,................- 29.9250 
Total miles unexcavated. ...-....-..s0.-00 cesses 9258 
Total lomatis of Geels is cocc wcoveseccscbisisaves 30.8508 


The work done, and to be done, as divided among 
the several contracts, is as follows: 








Headings Ex. | 
cavated. | Unexcavated. 
Lin. ft. Lio. ft. 
Brown, Howard & Co. 65,469 9 | 615.0 
O’Brien & Oiark.,.....- 50,391.5 | 3,970.0 
Heman Clark.........-. 24,132.0 | 0.0 
John Brunton & Co... 11,597.0 303.0 








The total Seas made in the week ending Oct. 22, 
in 10 headings, was 299 lin. ft. The maximum weekly 
advance was 40.8 lin. ft. as the average of 4 headings 
on Brown, Howard & Co.’s work, and the minimum 
was 18.8 lin. ft. as the average of 4 headings on the 
work of O’Brien & Clark. 

The headings still furthest apart are between 
Shafts 18 A. and 1314, 882 ft.; 134¢ and 14, 1,388 ft. ; 
17 and 18, 498 ft.; 24 and 25, 1,109 ft., and 27 and 2B, 
308 ft. 

The condition of the masonry, on Oct. 22, stood as 
follows: 


Lineal Feet of Masonry Laid, Oct, 22, 1887. 














R “Brown, oO Brien He- |J.Brun)} Total 
Class of Work) Howard & man | ton | Aque- 
& Co. _Clark. | Clark.| & Co, | duct, 
Invert ........ 22,311 4,352 | 17,343 | | 44,006 
E, Wall...-.-. 46,358 32,469 | 1.880 | None | 80,707 
W. Wall, 50,506 32,522 | 1,880 as 84,9038 
APGR 0 ccs H6S5s% 42,078 28 668 


on 687 yet. | 87.433 


Lineal Feet of Masonry Still to be Laid. 





Invert . 44.058 50,009 | 6,789 bales 112,756 
x, Wall........ 20,010 21.892 | 7,495 | 11,900 61,228 
We Waits .ccs.. 15.862 21,839 7,425 | 11,900 | 57,126 
POR inde sxosts 24,290 | 25,693 | 7,425 | 11,900 | 69,329 








Since our last offic ial | progress exhibit of July 16, 
1887, 1.316 miles of heading have been driven. 

The original contracts called for the completion of 
the new aqueduct on Sept. 30, 1887, but for reasons al- 
ready stated the Commissioners lately extended this 
time eight months. The following table shows the 
percentage of work c ompleted on Sept. 30 last : 


Per cent. completed. 





| Per cent, exca, 
Contractors | 











Head- In- | Side 
ings, Bench vert, walls! Arch; 
Brown Ho- 
ward & Co, 98 89 28 66 58 
7 «& 

Clark,...-. 92 7 4 56 50 
Hem. Clark. 100 90 75 67 66 
John “Brun- 

ton & Co.. o8 80 0 0 0 
Tot. Aque't. 6 83 24 58 52 





An Engineer’s Banquet. 

A very elegant banquet was recently given by the en- 
gineering staff of the Chicago, Madison & Northern 
Railroad to their chief Mr. Is#am Ranpoups. The en- 
tertainment was given at the Hotel Holland, Rockford, 
lll., on Monday evening, Oct. 24. Covers were spread 
for aboat filty guests, including the principal engineers 
and contractors “of the Chicago, Madison & Northern 
extension, and other officers of the Illinois Central 
Railroad. 

The tables were arranged in the form of a hollow 
square, in the center of which was an elaborate floral 
piece, representing the steam shovel of contractérs 
Ryan & McDonaup. Over 1,000 roses and 2,500 carnt- 
tions were used in making the piece, besides many 
other flowers. The deck of the cab was made of Mar- 
shal Neil, and bride roses ; the wheels of Garfield carna- 
tions; smoke stack, night carnations; all the machin- 
ery, pink carnations; cogs, niphetos roses; ends of 
cylinder, Marshal Neil roses; platform, pink carna- 
tions, On the four sides were ‘‘ Chief Engineer—Isham 
Randolph—Rockford—Dodgeville ” in blue immortelles, 
The erune and scoop shovel were made of sweet elysi- 
ums and ruses. In the scoop were placed button hole 


bouquets for each of the guests. 

As Mr. RanpDourps took the seat at the head of the 
table, he was presented by Principal Assistant Davip 
SiLoan, on behalf of the engineer eorps, with a gold 
watch and chain appropriately engraved. When M>. 


SLoaN bad concluded his presentation speech, he was in 
turn surprised by receiving a similar gift which was 
presented on behalf of the corps by Mr. P. R. Harrison. 

The repast was followed by several speeches, and at 
a late hour the company broke up, well pleased with 
the kindly and fraternal spirit manifested on the occa- 
sion, 

— $e 


PUBLICATIONS RECEIVED. 

A Tert- Book of Inorganic Chemistry.—By Prof. Victor 
von Ricuter (University of Breslau), Translation 
by Epaar F. Smita. Professor of Chemistry, Wittenberg 
College, Spingfield Ohio. Philadelphia, 1887; P. Blak- 
iston, Son & Co., Publishers. Size, 5 X 7% in.; pp, 423: 
90 illustrations. Price, $2.00, 


This is the third American from the fifth German 
edition and is extended over previous editions in the 


‘section devoted to the thermal behavior of bodies and 


rather great -r attention paid to the dynamical side of 
chemical reactions. The sections upon the pressure 
and condensation of gases, and upon dissociation 
phenomena, have also been increased and new facts in- 
troduced. Otherwise the characteristic features of this 
long accepted work remain unchanged and the increas- 
ing American demand for it warrants the success with 
which the work of Prof. Ricu TER has met abroad. 


® Elementary Treatise on Analytical Mechanics.—By W11- 
u1aM G, Peck, Ph. D., L. L. D., Professor of Mathe- 
matics, Mechanics and Astronomy in Columbia College. 
New Edition, 1887. A.8. Barnes & Co., Publishers, New 
York. Price, $1.65, 

The fact that this work is the accepted text-book in 
so excellent an institution as the Columbia School of 
Mines is a suffic: ut endorsement of its merits. The 
work is especially intended forthe usesof the Engineer 
and Architect; it is clear in its expression and well ar- 
ranged and while the higher mathematics are em- 
ployed to a considerable extent, the elementary pro- 
cesses of analysis are not neglected. It is, of course, 
particularly well adapted to class use. 


Recent Advances in Electricity, Electric Light, Magnet- 
ism, Telegraphy, Telephony, Htc.—Edited by HENRY 
GREER. Illustrated, College of Electrical Engineering, 
New York, 1887. Size, 9's X 6in., pp.54, Price, $1.00. 

This pamphlet seems to be a series of extracts from 
various publications giving brief notes on the newer 
discoveries in electricity. While in some cases these 
extracts are full, in others they are too brief to convey 
especial intelligence to oany but an expert. 


Chadwick Lead Works, Catalogue and Diagrams, 
Boston, Mass., 1887.—This is a trade circular, but con- 
tains a number of tables and full-sized diagrams re- 
lating to lead pipe that will be useful to parties in- 
terested in water distribution, etc. There is also a 
tabular statement of water-works in the United States, 
with the size and weight of lead pipe used in connec- 
tion with a given head. Other tabular matter in the 
Catalogue is selected with especial reference to the 
needs of water-works superintendents, etc. 

er 


SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—Regular 
meeting of Nov. 3: President WorRTHEN in the chair, 
and alarge attendance of members and visitors. The 
Secretary announced the death of Mr. Evucenes F. Fat- 
CONNET, elected member June 3, 1874, and of Mr. Frep- 
ERIC W. VaUGHAN, elected Member Feb. 17, 1869: it was 
Cirected that the usual Memoirs be prepared. The Sec- 
retary read the report of the Committee on Nomination 
of Officers, and the names presented for the next an- 
nual election were as follows: 

President, Tuos. C. KEEFER. 

Vice Presidents, J. J. R. Crozs, Rost. Moore. 

Secretary, JoHN BoGaRt. 

Treasurer, Gro, 8. GREENE. 

Directors, Menpes CoHen, Jos. M. WiLson, STEVENSON 
Tow xg, Cuas. B. Brush, ALPHONSE FTELEY. 

The following proposed amen? ments to the Constitu- 
tion and By-laws were then presented, noting only the 
changes as trnade in those already printed in our issue 
of Oct. 8. 

Amend Art. XVI. As before printed with the addi- 
tion to the second clause—“* * excepting the right to 
hold office or vote upon admission to membership, or 
changes in the Constitution and By-laws of the So- 
ciety :’ and in the third clause “There shall also bea 
preparatory grade to be designated Students of the 
Society, who shall have the right to receive the transac- 
tions of the Society, and to present papers and written 
discussions. They shall also have the right to use the 
library and rooms of the Society, and to attend its 
meetings subject-to such regulations and restrictions 
as the Board of Direction may adopt, etc.” 

Amend Sect. XVII., by adding in second clause, “ A 
Associate Member shall be one not less than 24 years of 
age, who has had actual practice in some of the 
branches of Civil, Military, Mining or Mechanical En- 
gineering for at least five years, or has graduated at a 
school of engineering and been in practice two years 





and who continues in actual practice at the time of his 
application for Membership. 

“An Associate shall be one not less than 25 years of 
age whu is —etc.” 

A Student shall be one not less than 18 nor more than 
27 years of age * * * * * his connection with the Society 
shall terminate at the end of 7 years, or upon his at- 
taining the age of 27 years. 

Amend Sect. XVIII, as follows: “ Nominations and 
proposals for admission to the Society, except to the, 
grade of Student* **. The proposals for Member 
Associate Member or Associate * * * .” 

Amend Sect. XIX, by adding after the first clause: 
“In the election of Students by the Board of Direction 
one negative vote shall exclude the applicant.” 

Amend Sect. XXVIII, by adding to the end of the first 
clause, “ A Student may be summarily expelled by a 
majority vote of the Board of Direction at any time.” 

Amend Sect. 19 of By-laws by inserting the words 
** Associate Member ” and striking out the word 
** Junior.” 

Ancther amendment to Sect. XVIII of the Constitu- 
tion provided that applicants for Membership “ not 
residents of North America,” and not personally known 
to five Members could have their names submitted to 
baliot upon the endorsement of five Members of the 
Boacd of Direction, 


Sect. XIX. was also to be further amended by adding 
as follows:—‘‘ The Board of Direction, upon receipt of 
letters from not less than eight Members in good stand- 
ing, requesting a reconsideration of the proposal of any 
rejected candidate, stating the reasons for the request, 
may, if he considers the reasons to be sufficient, order 
another ballot to be taken; whereupon the Secretary 
shall mail to each Men.ber, whose address is known, a 
notice of the same, with a letter ballot, in such form as 
shall be prescribed by the Board of Direction, and re- 
questing the recipient to vote thereby. orin person, on 
the day appointed by the Board to canvas the ballot. 
The ballot shall be an open ballot, and five or more bal- 
lots, cast in the negative, shall exclude. The Board 
shall designate a regular meeting, at which the ballot 
shall be canvassed, which meeting shall not be less 
than 25 days after the Secretary has issued the notice 
mentioned.” 


Sect. XIX. was to be further amended as follows:— 
** Members shall be elected by the Board of Direction by 
an affirmative vote of two-thirds of the members there- 
of, in ease of the non, ete., ete.” 


The paper of the evening was on “ The Transferring 
of the Cables of the Niagara Railway Suspension 
Bridge,” and was read bythe author, Mr. L. L. Buck. 
Member of the Society, who designed and carried out 
this most important and interesting piece of work. 
Space permits in this place only a brief sketch of the 
methods adopted. The original towers were of ma- 
sonry and their height from the rock foundation was 
80 tt. and 90 ft. respectively for the opposite sides of the 
gorge, and they were 15 ft. square at the base and 8 ft. 
square at the tops under the saddles. The limestone 
masonry commenced to show signs of failing some 
years ago, and at about one-third the height of the 
towers from the top bad cracks appeared, Mr. Buck 
was then called to examine and report upon the cause 
and best means of remedying the defects. He ascribed 
the damage to the-actual bending of the stone piers 
under the elongation and contraction of the cables 
from changes of temperature and conditions of traffic, 
and the resulting excess of pressure upon the facing 
stones opening the joints and admitting storm water 
into the pier. As a temporary expedient he advised 
the cutting out of the damaged masonry and its re- 
placement with sound stone and a thorough filling of 
the cracks with eement and grout. This work was 
done in 1883, but before long cracks again appeared and 
it became necessary to adopt more radical measures of 
repair. 

Mr. Buck was again called upon, and as a result of 
his report it was decided to remove the masonry sup- 
ports altogether and substitute towers of steel and 
iron. The pressure upon each of the four towers was 
practically 900 tons, and ihe delicate operation of trans- 
ferring this weight tonew supports was as _ follows: 
The four eorner posts of the new metallic tower were 
first erected outside of the stone pier and connected 
transversely to each other,and the pair of towers braced 
together. The tops of these main posts terminated some 
distance below the old saddle,and they were there cap- 
ped transversely; on these caps four strong cast-iron 
columns, placed at the corners, supported another 
pair of caps, which in turn carried two sets of longitu- 
dinal lifting beams, one located over each saddle of 
the two cables. Under these lifting beams was a curved 
link held by pins in the-ends of the beams, and carry- 

ing a series of small cast-iron saddles. In the heavy 
casting of the old bridge saddle were originally a series 
of vertical holes and these were rounded with a chisel 
so as notto cut the wires which were to be used in 
connecting it with the link of beam above-4 

The wire lashing ased 8 cast-steel wire, 
which was passed in a sories of straps through the 
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holes in the main saddle-casting and over the small 
saddles on the link above, When this was done six hy- 
draulic jacks, three at either end of the saddle, gradu- 
ally raised the upper caps carrying the lifting-beams, 
and thus raised the saddles and the cables off of their 
bearings on the rollers beneath. As they were raised 
thin shims of iron plate were put between the upper 
caps and the four cast-iron columns in such manner 
that when the jacks were released the columns trans- 
ferred the load of the cables to the new metallic tower. 
The rollers and old bed plate were thep removed, the 
masonry cut down to the tops of the four main perma- 
nent posts, and the permanent longitudinal bearing 
truss of built beams was slipped in between two of the 
cast-iron columns, moving on the axis of the bridge, 
and when this was permanently connected with the 
metallic tower and its proper bed-plates, roller, ete.. 
put in place, the hydraulic jacks were again ealled into 
requisition, and the old saddle with its eables was per- 
manently lowered on to its new supports. 

Allthat then remained was to carefully remove the 
old masonry from the heart of the new tower, and put 
in the longitudinal and transverse bracing as the ma- 
sonry was taken down. The Detroit Bridge & Iron 
Works built the towers, and the author referred to the 
excellent quality of their work, and the great care 
shown, and the valuable assistance rendered by the 
foreman of erection. Mr. Buck answered many ques- 
tions of detail after reading the paper, and Mr. THE. 
Cooper voiced the sentiments of the Members present 
in remarking that despite the very modest manner of 
description and the apparent simple character of the 
final design, the achievement from an engineering 
standpuint was one that American engineers, and es- 
pecially Members of the American Society of Civil 
Engineers, should be very proud of as the boldest work 
of its kind ever accomplished or attempted. 

The following were declared elected: 


FOR MEMBERS: 

GrorGE Ear Cuvurco, Civil and Consulting Engineer, 
London, England. 

Henay Stevens Hatnes, Chief Engineer and General 
Superintendent, now Chief Engiaeer and General 
Manager,Savannah, Florida & Western R. R., and Chief 
Engineer and General Manager “ Plant System, 8. F. & 
W. R. R. Savannah, Ga. 

Davip CARLIsLt Humpureys. Adjunct Professor of 
Applied Mathematics in Washington and Lee Uni- 
versity and U. 8. Assistant Engineer with Missouri 
River Commission, St. Louis, Mo. 

Wriir1am Datus KELLEY, Jr., Special Assistant Eagi- 
neer on New Croton Aqueduct, Tarrytown, N. Y. 

RowLanD RoBinson MrntoRn, Assistant Division and 
Locating Engineer, Chicago, Milwaukee & St. Paul Ry., 
Milwaukee, Wis. 

Jamks MoyLan, engaged in general practice of Civil 
Engineer, New York City. 

Cornnetius Pater, Superintendent of Bridges and 
Buildings,Chicago & Northwestern Ry., Escanaba, Mich. 

WituraM Barcuay Parsons, Consulting Engineer, 
New York City. 

Epwakp Fesstr PLAY, Assistant Engineer in charge 
of shafts Nos. 21, 22 and 23, New Croton Aqueduct, Mor- 
ris Dock, New York City. 

ALBERT FowLER Ropinson, Denver & Rio Grande 
R.R.; Assistant Engineer in charge Chicago & Alton 
R. R: Assistant Calculator for Kellogg, Bridge Engi- 
neer Chicago, Burlington & Northern R.R.,St.Paul,Minn. 

ORLANDO BELINA WHEELER, engaged as U.8. Assis- 
tant Engineer in charge triangulation party under Mis- 
souri River Commission, St. Louis, Mo. 


FOR ASSOCIATE: 
ARTHUR JAMES MoxHaM, President Johnson Steel 
Street Rail Co,, Johnstown, Pa. 
FOR JUNIORS: 
ARCHIE McLean Hawks, Assistant Engineer Ran- 
dolph Bridge, Chicago, Milwaukee & St. Paul Ry., St 
Louis, Mo. 


Dowstne Vaux, engaged in Bureau of Sewers, New 
York City. 


Engineers’ Club of Philadelphia.—Record of regular 
meeting,Oct. 15,1887. Past Pres. FREDERICK GRAFF in the 
chair; 20 members and 1 visitor present. Mr. A. MaRt- 
CHAL presented a description of the Gtleppe Dam, Bel- 
gium, illustrated by photograph and drawings, and fol- 
lowed by a discussion having for its object to prove 
that a saving of 59 per cent. of masonry could have been 
effected, together with an increase of stability, by 
adopting a profile taken from his “Diagram for the 
Construction of Reservoir Walls,” presented to the 
Club on May 11, 1887. 

Mr. A. SAUNDERS Morais presented notes upon “Con- 
nections for Secondary Batteries.” Arrangements for 
connecting the elements of storage batteries have given 
some trouble, principally on account of oxidation. The 
best form of connection is one in which the joint is re- 
moved as far as possible from the acid, and which can 
be readily detached for the purpose of removing the 
element. 

Several forms of binding posts or connections were 
exhibited, made of tough lead alloy. Both male and 


complete drawings and tables. 
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female threads are cast so that the castings are turned 
out of the moulds, completely finished, at the rate of 
one per minute. The mould for casting the screws was 
also exhibited. 

The Secretary presented, for Mr. W. H. NauMAN, a 
description of “Tests for Riveted Joints. made at Water- 
town Arsenal, Massachusetts, for the Bureau of Steam 
Engineering, September, 1886,” accompanied by very 
Mr. Henry Roeske, of 
Philadelphia, introduced Ly the Secretary, presented an 
illustrated description of a system of water filtration, 
devised by him. He preceded this description by a bis- 
torical sketch of the filtration of water and the various 
principal devices which have been used for the purpose 
‘of accomplishing it. Mr. Rorsxe’s filter consists of a 
series of compartments so arranged that a large excess 
of water can be used for agitating and cleansing the fil- 
tering material in each compartment separately, while 
the rest of the compartments are furnishing a contin- 
uous supply of filtrated water. The material in each 
compartment is designed to be cleansed at intervals of 
bours or days, as may be desired, by tne action of auto- 
matic valves, which are operated by a lever, formed of 
pipes, which fills with water at the designed intervals, 
and by its thus increased weight operates the valve. 
Sand and coke are the materials used. ‘I hey are placed 
in separate compartments. the design being to protect 
the coke from the coarser impurities, so as to lengthen 
the time of its use. It is intended that the coke be used, 
also, as fuel after removal from the filter. 


Liverpool Engineering Society.—The ustal fort- 
nightly meeting of this Society was held on Wednesday, 
Oct.19., Mr. Joun J. Wesster, M. Inst.C. E., President in 
the chair. A paper by Mr. C. Harrison TowNSEND en- 
titled ‘Ornament and De-ign, their Relation and Sub- 
ordination in Engineering Works,” was read by the 
author. The author commenced by defining the works 
forming the subject matter of his paper. He half apol- 
ogized, speaking as he did to engineers. for adopting 
Mr. Kusx1rn’s definitions of Architecture and Building; 
he thought they covered the ground and begged no 
controversial question. He proposed to illustrate the 
eonclusion he had arrived at by means of two specimen 
pieces of work, entrusted severally to the engineer and 
the architect. Heinstanced the line of thought which 
would pass through the engineer’s mind when en- 
trusted with the design and construction of a viaduct 
across a valley, and by diagrams illustrated the probable 
outcome of his design. The result of such a piece of 
engineering work, though now-a-days often pleasing to 
the eye and taste, he was unwilling to give the engineer 
credit for. The mellowing touch of time and nature’s 
beautiful surroundings were to bethanked for what we 
now admire in the aqueduc* across the Campagna as 
well as in certain modern railway viaducts he instanced. 
As opposed to the engineer’s work he imagined an 
architect and his process of design when treating, say a 
cathedral. The requirements were many, and all these 
first of all had to be met. The simple building of a 
series of unconnected parallelograms in fact would 
meet material wants, but the true architect is not satis- 
fied with this. He insists that every part of his building 
from lofty roof to carved boss should be pregnant with 
meaning and with a message to man. All architecture 
is charged with something ‘‘to say,” and even bad archi- 
tecture that tries thus to speak but utters nothing co- 
herent nor really of service to man, is in so far better 
than the work (skilfully constructed though it may be) 
of him who builds “and there’s an end on’t.” The lec- 
turer showed by diagrams how “thought” on his de- 
signers part,and interest in the spectators mind un- 
derlie even the simplest detail of a true arehitectural 
building. He concluded by plkading that from the 
savage, with h's painted birch canoe, upward through- 
out the human race there was a desire for beauty, and 
pointed out that his strictures had been directed against 
such works of the Civil Engineer as palpably and in 
many cases wilfully disdained this need in man. 


Connecticut Association of Civil Engineers & Sur- 
veyors.—The Fall meeting of the Association will be 
held at the office of C, H. Buxce, Hartford, Conn., on 
Wednesday, Nov.9 The programme is as follows: 

10.30 A.M. 1st paper. ‘ The Preparation of Submarine 
Foundations,” by Go. W. Fuuier, Submarine Engi- 
neer, Norwich. Conn. 2d paper. “Adjustable Effluent 
Pipe. Middletown Water-Works,” by E. P. Avcgr, Civil 
Engineer, Middletown, Conn. 3d. Question Box. 

2.00P.™M. ist. Discussion on the “ Rental Value of 
Hydrant Service,” opened by C. E. Coanpuer, Civil En- 
gineer, Norwich, Conn. 2d. . Visit to various objects of 
engineering interest about the city of Hartford. 

Members are requested to sehd any questions they 
desire answered to the Secretary, D. 8. Brinsmaps, 
Birmingham, Conn. 


New Club.—The regular monthly 
meeting of the Club will be held on Wednesday. Nov. 9, 
1887, at 7.30 P. M. 

’ Subject for discussion. “ Material for Axles, Journal 
Bearings and Lubrication.” 
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Water. 


Proposals for Water Meters.—The Water-Works 
Committee of the Corporation of Manchester, England, 
will receive proposals for water meters until Nov. 21. 
Particulars of tests, forms of tender and othr infor- 
mation, may be obtained of Mr. T. H. G. Berrey, Town 
Hall. Manchester. 


The Jeter & Boardman Water & Gas Co. has been in- 

corporated by W. A. Jerer, of Brunswick; A. E. Boarp- 
man, J. W. Wrucox, and others, of Macon. The com- 
ptny has a capital szock of $50,000, and will build and 
operate water-works, gas works and electric light 
plants. 


Superior, Neb.—The city will build water and e’ee- 
trie light works jointly at a cost of $35,000. The plans 
are being prepared by Jonn W. Nrer, Civil and Me- 
chanical Engineer, Kansas City, Mo, 


Fail: re of a Stand-Pipe.—On Oct. 27, the stand-pipe 
of the water-works at Seneca Falls, N. Y., burst, and 
the flood caused considerable damage. The pipe was 
30 ft. in diameter and about 130 ft. high; its thickness 
at tle place of tracture is said to have been X-in. The 
accident is attributed to bad quality of the plate. The 
loss to the company is estimated at $25,000. 


Railroad Water Supply.—The Terre Haute (Ind.) 
Gazette sirys the water supply on the Vandalia still con- 
tinues to be short, but the most of the difficulty is 
experienced on the west end. The supply at nearly all 
the tanks on the middle and west divisions has given 
out, and the company has been obliged te haul water 
from St. Louis and Greeneville, where the supply is 
derived from the water-works, to the tanks where no 
water can be obtained. The haulirig is being done in 
the Union Tank Line oil cars, three of which are hauled 
from the above named cities duily. 


White Plains, N. Y.--In consequence of erroneous 
Statements that have been circulated regarding the 
watersupply, Mr. A. L. Fassett, Superintendent of the 
Water- Works, has published the following report made 
by Mr. Isaac 8. Cassrn, C. E., of Philadelphia, Pa., and 
dated June 4, 1887: “‘ I have just completed tests of the 
yield of water from the well from which the Westches- 
ter Water-Works Co. obtains water for the supply of 
White Plains, N. Y. The well is 1? ft. in diameter and 
obtains water from a depth of about 30 ft. The water 
rises. in the well to 2 {t. below the surface of the ground. 
A suction pipe of 12ins. diameter extends from the 
weil to the pumps. The tests were made with the 
pumping engine of the water-works. The resuit of the 
several tests shows a yield of 414,720 galls. per 24 hours. 
Assuming that this well has a present capacity of 400, - 
000 galls. per 24 hours, it seems clear that its minimum 
yield must exceed the amount called for in the contract 
with the village (250,000) and as it has been demonstra- 
ted that water in abundance can be secured by this 
means, a further or additional supply may be added 
whenever required. The water is of unusual bright- 
ness and purity, and there seems no doubt the people 
will take it in paying quantities.” 


New Water Works.—New York.—Newark. The 
works are approaching completion ; the pipes are being 
laid and the reservoir and stand-pipe are nearly fin- 
ished.—Albany. Work on the conduits for the new 
supply will probably not be commenced till next spring, 

New Jersey.—Montelair. The water company has laid 
22 miles of mains and is now constructing the reser- 
voir. There will be a daily supply of 226,000 galls. from 
a well, 

West Virginia.—Weston. Water-works are projected. 
—wWellsburg. The works have been in operation 
about a year and the tax receipts more than pay the 
running expenses. The pressure is sufficient for fire 
purposes. 

Kentucky.—Winchester. Propositions to build the 
new works will be submitted. 

Georgia.—Albany. The Albany Water-Works Co. 
will have a capital stock of $30,000 or $50,000, 

South Carolina.—Spartanburg. The Spartanburg 
Water-Works Co. has been incorporated by Moffett. 
Hodgkins & Clarke, of Watartown, N. Y., E. A. Burlin- 
game, of Providence, R. I., and others, with a capital 
stock of $100,000, Moffett. Hodgins & Clarke have the 
contract for the construction of the works.——Colum- 
bia. It has been decided to put in a system of water 
supply at a cost of about $18,000. 


Ohio.—Coshocton. The vote on the water-works 
question resulted in 410 for and 27 against. The con- 
tract has been let to the American Water-Works & 
Guarantee Co., of Pitteburg, Pa. 

Indiana.—Piymouth. At a vote on the question of a 
system of water-works, the proposition was carried by a 
majority of nine. 

" Dlinois.—Belleville. In consequence of the recent 
lowstage of the water the company has directed thé 
engineer to prepare plans for a larger storage res~- 
ervoir and an additional supply.—Princeton. The 





























































































vote on the appropriation of $5,000 for an artesian well- 
was 622 for and 82 against the appropriation.—-Jack- 
sonville, Steps will be taken to ensure a better water 
supply,——Paxton. The new works are progressing. 
The water will be pumped to a tank 20 ft, high.standing 
on a brick tower 80 ft. high. The mains are being laid. 
——Lewistown. The Lewistown Water Co., has been in- 
corporated by Lewis W. Ross, A. M. Barrett, and 
others, with a capital stock of $25,000.——Bloomington- 
An additional supply of water from 7 tube wells, 8-ins* 
diameter and 60 ft. deep, has been added to the water 
system. 
lowa,—Knoxville, 

tem of water-works, 

Wisconsin.—Hayward. Water-works are under con- 
struction and will cost from $15,000 to $20,000. As the 
place is not incorporated as a village, all Sawyer county 
will be taxed for the cost of the works. 

California.—San Diego. W. 8. Hownanp has con- 
tracted to sink an artesian well on Coronado beach, for 
the Coronado Beach Co., and give a supply of 2,000,0.0 
galls. per day. The company will pay $30,000 if he strikes 
water, gas or oil in 3,000 ft.—Hayward. Two large 
wells are being dug and the water will be pumped 
through 5,000 ft. of 5-in. pipe to reservoirs on the hills. 
Wa. Haywarp and WM. Knox are each putting in a 
well and a reservoir. 

Texas.—Brownwood. The water-works were tested 
Oct, 25 with satisfactory results. With a pressure of 
130 Ibs. a stream was thrown over the court-house.—— 
Fort Worth. The Galveston News says the financial 
condition of the water-works is bad and that there is a 
disposition to lease them to a responsible party who 
will successfully operate them. 


Nashville, Tenn,—Work is progressing rapidly on 
the new water-works. The filter on the island, which 
has been under construction for 2 years, is now 
finished. The masonry of the wells and engine house 
is being built, and is now far enough advanced to be 
safe from interference by the river. A 36-in. main laid 
on the river bed leads the water from the filter to the 
pump well, the bottom of which is 16 ft. below the bot- 
tom of the river. The masonry and buildings are ex- 
pected to be completed, and the erection of the pump- 
ing machinery commenced in November. The pump- 
ing plant will consist of Gaskill engines, furnished by 
the Holly Manufacturing Co., of Lockport. N.Y. Work 
is also in progress on the reservoir. Whitsett & Adams 
are the contractors f6r the filter and reservoir; Hicks, 
Holmes & Co., of Nashville, Tenn., are the contractors 
for the masonry. Mr. Ep, Mean, formerly city engi- 
neer, is in charge of the work. 


The city is putting in a new sys- 


Report of the Water Commissioners of Cobles- 
kill, N. ¥.—The Board of Water Commissioners of the 
Village of Cobleskill, N. Y., have issued their first an- 
nual report, dated August 1, 1887. The Board was or- 
ganized June 15, 1836, its members being the same as 
the Board of Trusteos of the village. In July, 1886, Mr. 
Wo. N. RoBertTs was engaged as Chief Engineer and he 
remained in charge until the works were practically 
completed in July of the present year. In answer to 
the advertisements, seven proposals were received for 
the construction of the works, and the contract was 
awarded to Stanton & Doyle, of Cohoes, N. Y. The con- 
tract for the cast-iron pipe was awarded to the Warren 
Foundry & Machine Co., Phillipsburg, N. J., being the 
lowest of the four bidders. The Mathews hydrants and 
Eddy valves were adopted. The distribution system 
comprises 6,539 ft. of 4-in. pipe, 4,530 ft. of 6-in., 2,872 ft. 
of 8-in., 11,162 ft. of 10-in., 2,110 ft. of 12-in., 187 ft. of 16-in. 
and 169 ft. of 20-in.; aggregating about 5% miles of 
mains. On which are placed 44 hydrants. The engi- 
neer’s report is appended. Martin D. Borst is Presi- 
dent of the Board, and Gro, D. Hanpgr, Secretary. 


Galveston, Tex.—The City Council has accepted the 
proposition of Mr. MorGan Jongs to lease the water- 
works to the city for another-year; his terms are $585 
per month. For operating the water-works the follow- 
bids were received: C. E. Johnson, ist, without revenue 
from private consumers, $600 per month; 2nd, with pri- 
vate supply cut off, $422; 3rd, receiving revenue from 
private supply, $415. Jos. Duddy and C. F. Ruhl, ist, 
without revenue fro: private consumers, $545; 2nd, 
with revenue, #445 ; 3rd, city to furnish fuel, fireman and 
repairs. $180. Contract made with C. E. Johnson for $415 
per month, 

Mr. J. D. Cook, of Toledo, 0., who was offered the 
position of Chief Engineer for the proposed new water- 
works, has accepted the appointment and will be in 
Galveston this month. It is intended to issue the ad- 
vertisements for proposals and let the contracts by 
January. Mr. Cook reported upon the new works, to be 
built with the $450,000 made availablé under the new 
charter, when the city first determined upon a supply 
of which the present salt water system was intended 
merely as a forerunner. 
artesian wells. 


Nebraska City, Neb.—On Nov. 3rd the city celebrated 


the completion of the system of water-works (which 
was officially tested that day), the laying of the corner 


The new supply will be from 
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stone of the west abutment of the great bridge for the 
Chicago, Burlington & Quincy R. R., to be built across 
the Missouri, and the recent acquisition of? the Mis- 
souri,Pacific R. R. The order of the exercises was a pro- 
cession from the City Hall to the site of the bridge, the 
laying of the corner stone, an address by Hon. J. 8TeR- 
LING Morton, procession to the City Hall, dinner, offi- 
cial test of the water-works, and a ball in the evening. 
N. B. Larsu is Mayor. 


Machias, Me.—Referring to the new water-works 
which were mentioned on p. 302, Mr. Rose writes as 
follows: 

‘0 Devonshire Street, 
Boston, Mass., Oct. 31, 1887 
EpitTork ENGINEERING NEWS: 

Your blank for Statistics of New Water-Works Con- 
struction, addressed to me at Machias, Me., is at hand. 
There has nothing been done about water-werks at Ma- 
chias, except eee survey and estimate made by 
me the last of Sept., 1887. It is 1ather probable that 
they may, at an early day, organize a company and pro- 
ceed with the work. They have a grand opportunity 
for utilizing a natural supply from springs, 105 ft. above 
the level of Streets at Court House and 125 ft. above 
streets at Custom House, by simply building reservoir 
and piping. Will retain your blank, and if I do any- 
thing further with the’project, will give you such infor- 
mation as I may be able to. R. Rosg, CO. E. 

Smith’s Fails,*Ont.—During the past year the town 
has grown considerably in importance and about $350,000 
have been spent in buildings and improvements; of 
this amount about $100,000 have been expended by the 
Canadian Pacific Ry. in the erection of the depot and 
roundhouse and in other improvements for the benefit 
of the Montreal Air Line, the engineering head- 
quarters of which are now located atthis place. The 
railway company has introduced a system of water- 
works and three hydrants are taken by thetown. The 
iron bridge being built by the Government will soon be 
completed and the incandescent system of electric 
lighting will be in operation in a few weeks. About 
$7,000 have been spent on streets, sidewalks, pubiic 
wells, ete. A very large number of houses have been 
erected, and many more are to be built next season. 
Among other improvements announced for next year 
are the extension of the railroad buildings and the 
erection ofa hotel by J. M. McLaren at a cost of about 
$10,000, 


The New Pumping Engines at Chicago, Ill.—The 
following is the report on the new engines: 


CurcaGo, IIl., Oct. 29, 1887, 
Hon. Geo. B. Swirrt, 
Com, of Public Works, Uhicago, Ill, 

Srr:—The undersigned, the Committee appointed by 
you to makea trial of the new Gaskill pumping engines 
now in operation at the North Side pumping station, 
hex eave to submit the following report of the results 
o ned, 

A trial of each set of machinery was made, beginning 
on Monday, the 24th inst., with the west pair of engires 
the trials being of 24 hours duration each, that riod 
having been adjudged, by the Committee, sufficient to 
settie the questions referred te it by the city. A supple- 
mentary trial was also made of the engines first tested, 
to determine the efficiency of the boilers, and the dis- 
tribution of heat in the engines. The data obtained, 
one ee calculated results, will be submitted in full de- 
tail later. 

Ihe conclusions of your Committee are as follows: 
The contract made with the Holly Manufacturing Co., 
of Lockport, N. Y., the builders of the engines, binds 
them to furnish two sets of pumping, machinery, each 
capable of delivering 12,000,000 galls. of water per day of 
24 hours. against a head of 150 ft., the piston speed not 
exceeding 120 ft. per minute, and to develop a duty of 
not less than 95,000,000 ft.-lbs. per 100 lbs. of coal burned 
in the boilers, no allowance for ashes or any other 
wastes being made. The contractors ar3 also called 
upon to furnish engines of good design, constructiun 
and material. 

Your Committee find upon test that the engines fur- 
nished by these contractors are of good design, of ex- 
cellent workmanship, and, as far as they have been 
able to judge by inspection, of the best material. This 
Committee are also able to certify that the stipu- 
lated capacity has been secured and that the cuty 
actually obtained is considerably above that demanded, 
exeeding 100,000,000 ft.-Ibs. of work done per 100 Ibs. of 
coal consumed. Very res fully, 

. H. THuRsTON, 
J. 8. Coon, 
Jas. N. WARRINGTON, 
Committee. 
Proposals Open, 

Artesian Well.—The City Council of Princeton, I))., 
will receive bids a: once for sinking an artesian well, 
not less than 5 ins. diam.: bidders to furnish their own 
specifications. Address the Mayor or Crry CLERE. . 

Sewer.—Terra-cotta sewer, 10-in. diameter. Plans 
and specifications with. L. H. Cramer, Village Engineer. 
Samvuget F. Corey, Village Clerk, Saratoga Springs, 
N.Y. Nov. 7. 

Street Work.—Regulating, grading, macadam pav- 
ing, curbing, etc. THe COMMISSIONER oF CrTy WoRKs, 
31 Chambers street, New York City. Nov. 9. 

Sewers.—Brick and pipe sewers, basins, manholes, 
flushing tanks, etc. JoHN HuNKELE, Street Commis- 
sioner, Newark, N.J. Nov. 9. 

Paving Blocks.—Granite paving blocks, 300,000; 344 to 
4 ins. by 6 to 8ins. by 7% to8 ins. E, W. Hincxs, Chair- 
man, Committee on Roads and Bridges, Cambridge, 
Mass. Nov. 10. 
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Iron Bridge.—Wrought-iren Pratt truss bridge over 
the Patapsco river; span about 200 ft. Ww. H. Sarpiey 
and Joun W. Botiman, Engineers, 219 East Fayette 
street, Baltimore, Md. Nov. 12. 

Virduct.—Over railroad tracks at Jackson street. 
Plans and specifications on file. Gro. B. Swirt, Com- 
missioner of Public Works, Chicago, Ill. Nov, 12. 

Roofing and Copper Work,—For Chestnut Hi|! 
pumping station. H. T. Rockwe.u, Chairman, Water 
Board, Boston, Mass. Nov. 14. 

Sewers.—Terra-cotta vitrified pire, 8 and 10ins. diam, ; 
manholes, basins, flushing tanks, ete. W. J. FLanican 
City Clerk, Binghamton, N.Y. Nov. 15. 

Bridge.—Across Platte river; built of wood, with pile 
foundation ; 11 spans of 20ft. each. Plans and specifi- 
eations on file. CHaries H. Scott; County Clerk, De.- 
ver, Col. Nov. 16. 

New Croton Aqueduct. — Gatehouse superstruc- 
ture, roof, floor system and footbridge for the blow-off 
chamber at Pocantico, on Section No. 4. James C. Spen- 
cer, President, Aqueduct Commissioners, 280 Broad- 
way. New York City. Nov. 16, 

Railroad.—Oxford & New Glasgow Ry. in Nova 
Scotia. Grading, bridge and culvert masonry, fencing. 
ete. Section 1, Brick Hill Road to Pugwash Junction, 
13 miles; Section 2. Pugwash Junction to Pugwas.u, 
5 miles; Section 3, Pugwash Junction to Wallace Sta- 
tion, 7 miles; Wallace Station to Mingo Road, 17 miles. 
Plans and specifications at the office of the road at 
Wallace, Cumberland county, N.8., and at the office of 
the Chief. Engineer of Government Railways, Ottawa, 
A. P. Brap.ey, Secretary, Department of Railways «& 
Canals, Ottawa, P. Q., Canada. Nov. 18. 

Drain.—Vitrified, salt-giazed pipe, manhole, ete. 
Tos. J. LanaHan, Clerk, Board of Contract, Albany. 
N.Y. Nov. 21. 

Timber.—Sawed yellow pine timber. THE Docks 
CoMMISSIONERS, Pier A, North river, New York City: 
Nov. 22. 

Water Works.—At Georgetown, Ky. Franchise and 
system of works, Population 2,000 and increasing, 
Moore & THomson. Georgetown, Ky. Nov. 24. 


Contracting. 


~ Water-Works.—Proposals will shortly be invited for 
the construction of the water-works at Pontiac, Mich. 
The advertisement will appear in the columns of Encr- 
NEERING News. For particulars address JNo. D. Nor- 
TON, First National Bank, Pontiac, Mich. 


Cast-Iron Water Pipe.—The Board of Publie Works, 
Chicago, Il.. has awarded the contract for 3,250 tons of 
pipe of various sizes to the McNeal Pipe & Foundry Co., 
Burlington, N, J., at $28.90 per ton. There were nine 
bids, ranging from $28.90 to $31.95 per ton; most of them 
were below $30.95, the figure at which an award was 
made a few weeks ago. Dennis Long & Uo., of Louis- 
viile, Ky., bid $28.93 and the Lake Shore Foundry, Cleve- 
land, O., $28.95 per ton. 


Wells.—The contract for3 wells, or less, for the Beach 
Woods Natural Gas & Oil Co., Jeffersonville, Ind., has 
been awarded to Fowler & McGillvray at $1,000 for 600 ft, 
or less, and $1.25 per ft. for additional depth, The Brad- 
ford Well Co., of Cincinnati, O., bid for a 5-in. bore 
$1,350 for 600 ft., $1,900 for 1,000 ft, and $2,600 for 1,500 ft! 
The Louisville Co., of Louisville, Ky., bid about the 
same’as the Bradford Co. 8. GotpBacn, of Jefferson- 
ville, Ind., is Treasurer of the Natural Gas Co. 


Pumping Engines.—The following proposals for new 
pumping engines at Columbus, O., were opened Nov. 1 
by the Board of Trustees; A. J.8, Loretz, Brooklyn 
N, Y.; triple expansion, vertical beam engine with Cor- 
liss valve gear. 90,000,000 duty, $59,400; vertical, com- 
pound, beam and fly wheel engine with Corliss valve 
gear, 90,000,000 duty; $73,000.—Holly Manufacturing 
Go., Lockport, N. Y.; Gaskill yertical compound en- 
gine with Corliss valve gear, 100,000,000 duty, $73,500.— 
Edwin P. Allis & Co., Milwaukee, Wis.; compound, du- 
plex, vertical engine with Corliss valve gear, duty 100,- 
000,000, $75,000.—Robert Wetherill & Co., Chester, Pa. ; 
vertical, compound, crank and fly wheel engine, with 
Corliss valve gear, 90,000,000 duty, $97,000, The contract 
was not awarded. 

The advertisement for proposals called for a 15,000,000 
gulls., duplex, compound, condensing engine, of 4 
erank and fly wheel vertical type with Corliss valve 
gear, and to be so constructed that it can be used as two 
distinet engines of 7,500,000 galls. capacity each. The 
engine to be guaranteed to be capable of pumping 15,- 
000,000 U. S. galls. par day against a pressure of 120 lbs. 
per sq. in. on the pumps, at a piston speed not to ex- 
ceed 120 ft. per minute, with a boiler pressure of 70 ibs. 
per sq. in. and to develop a duty of 90,000,000 ft. Ibs. per 
100 Ibs. of coal, based on an evaporation of 10 lbs. of 
water to 1 1b. of coal fired to the boilers. Ropert CuR- 
Tis is President of the Trustees; Dupuey A. FILLe®, 
Secretary; A. H. McAurrne, Superintendent. 


Wrought-Iron Pipe Australia.—The Commis- 


sioner of Public Words of Victoria received two bids 
for 1,650 tons of wrought-iron water-pipe to bring 4 
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supplementary supply from the Watts river to Mel- 
bourne. Mephan Ferguson bid £7 10s. per ton, and 
Johnson & Ov. bid £7 9s. 6d. By professional advice the 
contract was awarded to Mephan Ferguson. 


Piles.—The following proposals have been received 
by the Dcck Commissioners, New York City: A. J. 
Murray, 550 piles 65 to 70 ft. long, $9 each ; 90 piles 70 to 75 
ft. long. $12 each; 110 piles 40 to 45 ft. long $4 each; 
Charles B. Carman, $10.40, $13.25, $4.35; Beard & Kemp- 
land, $10, $13.50, $4.50. The contract was awarded to A. 
J. Murray. 


Hetaining Wall.—At Baltim re, Md., the contract for 
a retaining wall on the Falls road has been awurded to 
Tracy & Nardin for $12,680.63. The other bidders were, 
Conway & Bates, $12,887.64; Wm. Gilmore, $13,470.95; 
Hollaway & Fox, $14,679.58. | 


Cross Ties.—Dunn Bros., of Birmingham, Ala.. who 
have a contract for 56 miles of the Warrior Coal Fields 
R. R., have let the contract for ties to G. H. Howell, of 
Birmingham.— W. H. Veale,of St. Augustine, Flas, has 
the contract for ties on the extension of the Orange 
Belt R. R. from Tarpon Spring to Petersburg, 7 miles. 


Macadamiszing Stone.—The following bids for 400 
toises (about 3,767 cu. yds.) of macadamizing stone, have 
been received by the Harbor Commissioners, Montreu], 
Canada: MeKenna & Bastien, $12.50 per toise; Robert 
Parker, $12.74; John Murray. $12.97; John Parker, $13: 
Provost Benoit, $14.70; James Cochrane, $15.22; Bois- 
menu & Rheaume, $16.25. 


Water Works Franchise.—The following proposals 
for the water-works franchise were opened Oct. 25 at 
Manitowoc, Wis.: Moffett, Hodgkins & Clarke, Water- 
town, N. Y., annual rental $6,500; hydrants on exten- 
sions, $40; C. E. Gray, Jr., & Co., Chicago, $6,750, $45; 
W. H. Fritchmann & Co., Chicago, $6,900, $42; American 
Warer Works & Guarantee Co., Pittsburg, Pa., $8100, $40. 
Emit Batvsca is City Clerk, 


Water Pipe.—At Lake, Ill., the Board of Trustees 
have awarded the contract for about 27,000 ft. of 24-in. 
water pipe to Shickle, Harrison & Howard, of St. Louis. 
Mo., at $29.74 per ton of 2,000 lbs, The contract’ will 
amount to about $95,000. 


Grading.—The only bid received by J. W. McDonaxp. 
Superiztendent of Streets, Boston, Mass., for grading 
Beacon street was from the Boston & Albany R. R. Co., 
at 52 cis. per cu. yd. 


Granite Paving and Grout.—With regard to the 
contract awarded last week at Portland, Me., Mr. H. G. 
Brices, Chairman of the Street Committee, writes us as 
follows: 


PORTLAND, Me., Oct. 31, 1887. 
Ep1toR ENGINEERING NEws: 


Yours received this morning, and I sake bo prent pleas- 
ure in giving y you the anansee, om or, By way 
of preface ould say that the ci'y o! Portland adver- 
isos a little differently for its blocks than any sae 
city I know of. We advertise for paving by the yard 
and the paving contractor is paid by the yard ac*ord- 
ing to the measurements made by the City Civil Engi- 
neer, after the blocks are jaid. The Street Depart- 
ment lays the blocks. @ never put down pavement 
in this citv by contract; the quarryman {s the only con- 
tractor. The we use here is that Ly roa 
known as the New York block; it Sveraqgce 38 
yard. During this last year we have an 11-000 
sq. yds., and paid the contractor $1.10 per yd. = laid, so 

ou see we have paid about 4 —. for blocks 

ext year we shall have to 9Pay ay £2.33 ya. phe bid- 
ders on our contract al 3 r., of port, 
Me.. $1.22; Maine & New Harpanire ranite Co., $1.24; 
Andrew & Son, o . $1.50, and the well 
Granite Co., $1, vn. You eee there is a very wide varia- 
tion in these figures ; Why the Granite Co. bid 
so high I cannot ; they have for several years fur- 
alta atthe souirect Ts weation Cotas esas 
o n relation e 
grout,” would say we awarded t east teh b t 


Mallet, Jr., at ne rate of per ton, 
grout to be suited toa nee = Boies 


are located adj = to nny d - 
Rochester m antaet ten aie the city yard ie 
and grout on es t 
mtr of Poti aie ie pis i 
we e - 
man to f job us the pieche. ; Commis 


mis- 

#:oner has full charge of ocks, 
done by our own gang. by th baie have ma this 
aa een an $1.65 pe a a a Penk Pesret it is ee: 
equalled by any otlier city in the country. G ours, 
Trenching, Sewer and Boilers.—-At Lésieditie, Pa. 
the following bids were received Oct. 98, by Wa. A, 
Morton, Mayor, for trenching for the water mains: 
Kitch & Smith, Lancaster, 46 cts. per cu. yd.; Bernard 
C. Malone, Lancaster, 50 cts.; F. H. Hunter, Lancaster, 
69 cts.; Everson & Ohristy. Akron, O,, 75 cts.; D, & C. W. 
Schubel, $1. The contract was awarded to Kitch & 
Smith.—The following were the bids for the 6 ft. brick 
sewer: Bernard ©. Malone, $7 per lin. ft.; Everson & 
Christy, $7.50; Kitch & Smith, $7.24 and 96.86, The con- 
tract was awarded to B. C. Malone.—The following 
were the bids for the four 100 H. P, steel boilers: John 
Wood. Conshohocken, $6,350; A.C, Welchans, Lancaster, 





Lancaster, $8,400: Shay & Berry. Milton, Pa., $8,800; W. 
H. Green, Chester, Pa., $9,500. The contract was 
awarded to the Babcock & Wilcox Co. 


The Wainwright Manufacturing.Co., of Boston, at 
a mesting held on Oct. 26, elected the following officers: 
Jere. Appott, President; Joun A. Lorine, Vice Presi- 
dent: Perctvat L. Everett, Treasurer; C. D Watn- 
tiGHT, Genl. Manager: James M. Betton. Secretary; 
Directors: Jeng. ABBoTT, Jonn A. LORING, PERCIVALL, 
Everett, Caas. 8. ‘ana, Grpson Soutt Ws. B. Bacon 
and C. D. WatnwkiGut. The company is reported as 
dc ing a good business. and as having a long list of un- 
filled orders on hand. Among late sales of their Feed- 
Water Heaters during the month of October are the fol- 
lowing:—two in Boston, and one each in the following 
places :—Somerville and No. Billerica, Mass; Freeport. 
Presque Isle and Cumberland Mills,Me: Montpelier and 
Burlington, Vt.; Philipsburg and Dublin, Pa; Daven- 
port, Iowa: Angusta, G1: Yarmouthville, Nova Scotia: 
Montreal, P. Q., and Yokobama, Japan. They have re- 
cently issued a supplement to their catalogue of Jan. 
1887, containing a list of firms using these heaters, with 
testimonia's of same. 


City Work.—At Omaba, Neb.. the following were the 
proposals received for sewer in District 63: 
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The contract was awarded to John Thompson. “The 
city has expended $350,000 for paving streets, $280,000 for 
sewerage; $60,000 for curbing; $10.000 for guttering: 
$95,000 for grading, ard $140.0” for viaducts. Other 
improvements are still in progress. 


Sewers.— Brooklyn, N. Y.—The following proposals 
were opened Oct, 28: D. J. Crean; 12, 15,18 and 30-in. 
cement pipe, $1.05, $1.50, $1.60, $5.50 per ft.; manholes, 
$40 each: street basins, $110 each; Wm. Weis, $1.08 $1.50. 
$1.85 and $4.50, $36, $95: John 8. Bogert, $1, $1.35, $1.50 and 
$4.50, $26, $00; J. P. Crawford, $1, $128, $1.55 and $1 
$34, $98. 

Toronto, Canada.—T he ecntract for the Garrison Creek 
sewer has been awarded to Murray & McFarlane at 
$28,421. The work consists of 1,025 lin. yds. of 5 ft. 6 ins» 
circular sewer, 9 ins. thick, average depth, 12 ft. 6 ins. 
3 bellmouths, 10 manholes, 10 culverts, 50 lin. yds. of 
30 in. circular sewer. The engineer’s estimate was 
$34,461. 

Providence, R. I.—Contracts for sewer work on three 
streets were awarded Oct. 27 by the Board of Public 
Works, to John Keogh, of Providence, at the following 
prices: laying 12-in. pipe sewer, $1.18, 1.20, $1.25 per lin. 
ft.: setting 6-in. house conne:tions, 10 cts. each; man- 
holes, $18 each, 

Harrisburg, Pa.—A sewer contract has been awarded 
by the Highway Committee to James Nolan, at $999. 


Street Work.--Buffalo N. Y.—The lowest bidder for 
repaving Union street with first quality Medina sand- 
stone, was John Miller, $5,795. ' 

Newark, N. J—The contract for paving Wickliffe 
street has 6 en awarded to B. M. & J. F. Shanley, at 
$2.29 por sq. yd. for about 3,600 sq. yds. of trap blocks, 
James Conway bid $2.3744 and Thomas O’Connor, $2.38, 
The contract for flagging stone has been awarded to 
Thomas O'Connor at 14% ets. per sq. ft. Ernest ADAM. 
City Surveyor. 

Washington, D. C.—The werk of improving North Cap- 
itol street, between I and K streets,has been let by Wm. 
Luptow, Engineer Commissioner, at the following 
prices: removing old curb, 8 cts. per lin. ft.; removing 
ol | cobble, flagging, ete., 15 cts. por sq. yd.; grading, 25 
cts. per cu, yd.; setting and resetting curb, 18 and 12 
ets. per lin. ft. ; setting special granite curb, 40 ct-. per 
lin. ft.; constructing combina'ion curb and gutter, $1.27 
per lin. ft.; laying brick sidewalk, 28 cts. por sq. yd.; 
laying coal tar distillate and asphalt pavement, $1.98 
per sq. yd. 

Chattanooga, Tenn.—The following proposals for side- 
walk construction have been received by the Board of 
Public Works: River Brick Co., 5 and 6-in- 
curbing, 37% and 40 cts. per lin. ft.; laying brick pave- 
ment, 50 cts. per sq. yd.; excavation and filling where 
depth exceeds 6 ins., 25 cts. per cu. yd.; J. F. Wright. 
42 and 46 cts., 50 cts., 36 cts.; A. H. Gibbs, 45 and 50 cts., 
no bid, % and s0cts. The following proposals were for 
work on Market street: Venable Bros. & Foster, paving, 
$2.25 per sq. yd.: granite curbing, 21 and 2% ins. deep, 
75 an 1 90 cts. per lin. ft.; Southern Granite Co., $2.14, 


89 and 94 ects. The city will advertise for 11,000 sq. yds 
of granite paving. 

Birmingham, Ala.—The following proposals for 20,000 
sq. ft. of sidewalk flagging have been received by J. R 


CaRTER, City Engineer: Daniel Barry. 32‘, cts. per sq" 
ft.; Chas. A. Shook, 34% cts.: R. O. Aikens, 38‘, cts.; 
White & Co., 4 cts.: R. N. Lee, 50 cts.: Larney Bros., 


52 ets; Finnegan & Co. 5S cts. The contract was 
awarded to Daniel Barry, who freights the stone 23 miles- 
The sidewalks are 12 or 15 ft. wide; the specifications 
allow 2 und 3 stones across: stones not less than 18 ins. 
broa ft and 5 ins. thick. 

Cincinnati, O.—Only one bid was received for improv- 
ing Cypress street; the contract was awarded to Lewis 
Grower at $1,500. 

Indianapolis, Ind.—The following proposals have been 
received by 8. H. SHEARER, City Engineer, for curbing 
and Medina sandstone paving: Walter 8. Biglow, Buf- 
falo, N. Y., $26.46 per lin. {t. front on each side; T. B. 
Naughton, Buffalo, N. Y., $24.25, curb, 88 cts.; Clafien 
Paving C>., Cleveland, O., $23.63; curb, 85 ets.; Wm. F. 
Shanks, Louisville, Ky., $25.40: curb, 85 cts. 

Leavenmvorth, Kan.—Contracts for sidewalks have been 
awarded as follows: James Armstrong, 30, 34 and 50 cts, 
per lin. ft.; B. G. Thompson, 30 and 38 ects.; Thomas 
Kneaves, 28. 29, 29's and 45 cts. Grading contracts were 
awarded to D. W. Davis, 16° cts. percu. yd. and 80 cs, 
for pipe; Pat. Keating, 25% cis.; A. L. West, 18 ets.; Pat. 
O’Brien, 30 cts. Paving contracts were awarded to 8. 8. 
D:twiler & Co., $2.40 per sq. yd.; J. J. Armstrong, $2.40; 
A. Jaicks, $2 30. 

St, Paul, Minn.—The Board of Public Works has 
awarded grading contracts to Wm. A. Davern, $15,250. 
$7,425; MeArthur Bros., $3,000; James Forrestal, $5,400. 

Toronto, Canada,—Contracts have been awarded as 
follows: Geo. Trimble, cedar block. pavement, 70 cts. 
per sq. yd.: eurbing, 18 cts. per lin. ft.: crossing plates, 
$250 per 100 Ibe,; Wm, Jones, 74 and 77 ets., 18 cts., $2.50 
and $2.75; D. Van Viack, 60 ets., 16cts. E. H. Farqubar, 
80 cts.. 18 cts., 25 ets. ; stone sets, $2.25 persq. yd. A. W. 
Godson, 70 cts., 17 ets., $2.50; cobble stones and stone 
sets, $1.10 per sq. yd.; cobble pavement, 80 cts. per sq. yd. 
A. W. Godson, grading and maczadam, $1.49 per sq. yd. ; 
stone curbing. 85 cts. per lin. {t.; stone water channels, 
43 cts. per lin. ft.: stone street crossings, $3 per sq. yd. 
A. J. Brown, curbing, 20 cts. per lin, {t.; macadam, 
25 cts. per sq. yd.; water channels, $1.28 per lir. ft.; 
eobble stone pavement, 80 cts. per sq. yd.; crossing 

plates, $2.50 per 100 Ibs. ; fencing, 28 ets, per lin. fr.; eul- 

verts, $25 per 1000 ft. B. M. A. W. Godson, 6-ft. flag 
tidewalk, $2.45 per lin. {t.; turfing boulevards, 9 cts. 
per sq. yd. A. J. Brown, flag sidewalks, $4.30 per lin, 
ft.; stone curbing, 90 cts. per lin {t.; resetting curb, 

50 ets, 

Harrisburg. Pa.—The contract for grading Cameron 
street has been awarded by the Highway Committee to 

J. F. Schlayer at $1,550. 


RAILROADS. 
East of Chicago. 


Existing Roads.— Pennsylvania.—About the most ex- 
citizg announcement that Wall street has been greeted 
with this week, is the raising of the Pennsylvania's div- 
idend from 2 te 3 per tent. It would seem that the 
importunity of the foreign stock holders has at last been 
of some avail. It is certain at least that it has boen a 
most excellent bull point for the stock market, and has 
strengthened it very perceptibly. 

Chicago, Kalamazoo & Saginaw.—The 31 miles section 
between Kalamazoo and Hastings, Mich., has been 
opened for business. The directors have voted to pro- 
ceed at once with the survey of the division between 
Hastings and Saginaw, 91 miles. 

Boston & Maine.—A recent rumor states that in case 
the company fails to secure the Boston, Concord & 
Montreal road, they will obtain control of the Portland 
& Ogdensburg and extend it from Fabyan’s to Scott’s in 
Lancast:r, to connect with the Upper Coos railroad. 
Tney would thus have a connection with the Canadian 
Pacific system, which is one of the points that the man- 
agers of the Boston & Maine are anxious to make. It 
was probably in furtherance of this plan that the bill 
was introduced in the New Hampshire Senate authoriz- 
ing the Boston’ & Maine to purchase the tranchise of 
the Eastern.—On the Central Massachusetis road the 
track is laid to the Connecticut River bridge. It is 
stated that work will begin on the Holyoke branch as 
soon as the Northampton line is completed. 

Cincinnati, Hamilton & Dayton.—Jutius Dexter has 
been elected President in the place of A. 8. Winstow, 
resigned. This action by the directors indicates that 
theyare confident that the pending suit forthe appoint- 
ment of a recéiver will be defeated. 

New Projects and Surveys,—Seymour & South- 
wes‘ern.—This Indiuna company proposes to build 
from Seymour to Orleans or Paoli, about 40 mil-s. 
F. M. Swope, of Seymour. is President. 

Atlantic & Mississippi._This proposed line from 
Cleve'and to St. Louis is being advocated by J. H. 
CaBtg, of Lafayette, Ind , who is endeavoring to secure 
subsidies from the towns along the proposed route. 
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vote on the appropriation of $5,000 for an artesian well. 
was 522 for and 82 against the appropriation.——Jack- 
sonville. Steps will be taken to ensure a better water 
supply,——Paxton. The new works are progressing. 
The water will be pumped to a tank 20 ft, high.standing 
on a brick tower 80 ft. high. The mains are being laid. 
——Lewistown. The Lewistown Water Co., has been in- 
corporated by Lewis W. Ross, A. M. Barrett, and 
others, with a capital stock of $25,000.——Bloomington- 
An additional supply of water from 7 tube wells, 8-ins* 
diameter and 60 ft. deep, has been added to the water 
system. 
lowa,—Knoxville., 

tem of water-works, 

Wisconsin.—Hayward. Water-works are under con- 
struction and will cost from $15,000 to $20,000. As the 
place is not incorporated as a village, all Sawyer county 
will be taxed for the cost of the works, 

California,—San Diego. W. 8. HowxLanp has con- 
tracted to sink an artesian well on Coronado beach, for 
the Coronado Beach Co., and give a supply of 2,000,0.0 
galls. per day. The company will pay $30,000 if he strikes 
water, gas or oil in 3,000 [t.—Hayward. Two large 
wells are being dug and the water will be pumped 
through 5,000 ft. of 5-in. pipe to reservoirs on the hills. 
Wa. Haywarp and WM. KNox are each putting in a 
well and a reservoir. 

Texas.—Brownwood. The water-works were tested 
Oct, 25 with satisfactory results. With a pressure of 
130 Ibs. a stream was thrown over the court-house.—— 
Fort Worth. The Galveston News says the financial 
condition of the water-works is bad and that there is a 
disposition to lease them to a responsible party who 
will successfally operate them. 


Nashville, Tenn,—Work is progressing rapidly on 
the new water-works. The filter on the island, which 
has been under construction for 2 years, is now 
finished. The masonry of the wells and engine house 
is being built, and is now far enough advanced to be 
safe from interference by the river. A 36-in. main laid 
on the river bed leads the water from the filter to the 
pump well, the bottom of which is 16 ft. below the bot- 
tom of the river. The masonry and buildings are ex- 
pected to be completed, and the erection of the pump- 
ing machinery commenced in November. The pump- 
ing plant will consist of Gaskill engines, furnished by 
the Holly Manufacturing Co., of Lockport. N.Y. Work 
is also in progress on the reservoir. Whitsett & Adams 
are the contractors fér the filter and reservoir; Hicks, 
Holmes & Co., of Nashville, Tenn., are the contractors 
for the masonry. Mr. Ep. Mean, formerly city engi- 
neer, is in charge of the work. 


Report of the Water Commissioners of Cobles- 
kill, N. ¥.—The Board of Water Commissioners of the 
village of Cobleskill, N. Y., have issued their first an- 
nual report, dated August 1, 1887. The Board was or- 
ganized Jute 15, 1836, its members being the same as 
the Board of Trustees of the village. In July, 1886, Mr. 
Wa. N. RoBEeRTs was engaged as Chief Engineer and he 
remained in charge until the works were practically 
completed in July of the present year. In answer to 
the advertisements, seven proposals were received for 
the construction of the works, and the contract was 
awarded to Stanton & Doyle, of Cohoes, N. Y. The con- 
tract for the cast-iron pipe was awarded to the Warren 
Foundry & Machine Co., Phillipsburg, N. J., being the 
lowest of the four bidders. The Mathews hydrants and 
Eddy valves were adopted. The distribution system 
comprises 6,539 ft. of 4-in. pipe, 4,530 ft. of 6-in., 2,872 ft. 
of 8-in., 11,162 ft. of 10-in., 2,110 ft. of 12-in., 187 ft. of 16-in. 
and 169 ft. of 20-in.; aggregating about 5% miles of 
mains. On which are placed 44 hydrants. The engi- 
neer’s report is appended. Martin D. Borst is Presi- 
dent of the Board, and Gro. D. Harpgr, Secretary. 


Galveston, Tex.—The City Council has accepted the 
proposition of Mr. MorGAN Jongs to lease the water- 
works to the city for another-year; his terms are $585 
per month. For operating the water-works the follow- 
bids were received: C. E. Johnson, ist, without revenue 
from private consumers, $600 per month; 2nd, with pri- 
vate supply cut off, $422; 3rd, receiving revenue from 
private supply, $415. Jos. Duddy and C. F. Ruhl, ist, 
without revenue fro: private consumers, $545; 2nd, 
with revenue, #445 ; 3rd, city to furnish fuel, fireman and 
repairs, $180. Contract made with C. E. Johnson for $415 
per month. 

Mr. J. D. Coox, of Toledo, 0.. who was offered the 
position of Chief Engineer for the proposed new water- 
works, has accepted the appointment and will be in 
Galveston this month. It is intended to issue the ad- 
vertisements for proposals and let the contracts by 
January. Mr. Cook reported upon the new works, to be 
built with the $450,000 made availablé under the new 
charter, when the city first determined upon a supply 
of which the present salt water system was intended 
merely asa forerunner. The new supply will be from 
artesian wells. 


Nebraska City, Neb.—On Nev. 3rd the city celebrated 


the completion of the system of water-works (which 
was officially tested that day), the laying of the corner 


The city is putting in a new sys- 


stone of the west abutment of the great bridge for the 
Chicago, Burlington & Quincy R. R., to be built across 
the Missouri, and the recent acquisition of’ the Mis- 
souri,Pacific R. R. The order of the exercises was a pro- 
cession from the City Hall to the site of the bridge, the 
laying of the corner stone, an address by Hon, J. SteR- 
LING Morton, procession to the City Hall, dinner, offi- 
cial test of the water-works, and a ball in the evening. 
N. B. Lars is Mayor. 


Machias, Me.—Referring to the new water-works 
which were mentioned on p. 302, Mr. Rose writes as 
follows: 

70 Devonshire Street, 
Boston, Mass., Oct. 31, 1887 
Eprrok ENGINEERING NEws: 


Your blank for Statistics of New Water-Works Con- 
struction, addressed to me at Machias, Me., is at hand. 
There has nothing been done about water-werks at Ma- 
chias, except omers survey and estimate made by 
me the last of Sept., 1887. It is 1ather probable that 
they may, at an early day. organize a company and pro- 
ceed with the work. They have a grand opportunity 
for utilizing a natural supply from springs, 105 ft. above 
the level of Streets at Court House and 125 ft. above 
streets at Custom House, by mary building reservoir 
— piping. vee your — ope if I do any- 

ing further w e project, give you sueh 
mation as I may be able to. —— 


Smith’s Fails,*Ont.—D 
has grown considerably inno 
have been spent in buildip 

this amount about $100,000 have 
Canadian Pacific Ry. in the er 
roundhouse and in other impro 
of the Montreal Air Lime, t 
quarters of which are now loca 
railway company has introduc 
works and three hydrants t 
iron bridge being built bythe G 
completed and the incand 

lighting will be in ope 
$7,000 have been spent 
wells, etc. A very large 







CH 
Hon. Geo. B. Swirr, 2 
Com, of Public Works, Ohi 
S1r:-—The undersigned, S 
you to makea trial of th 
now in operation at the 
beg leave to submit the 
obtained. 
A trial of each set of mae 
on Monday, the 24th inst.) 
the triais being of 24 hour 
having been adjudged, by the 
settie the questions refe 
mentary trial was also r 
to determine the efficieney 
tribution of heat in the 
and the calculated results 
tail later. ex. 
The conclusions of your Com 
The contract made with the 
of mpoet, N. Y., the builders... ..~, 
them to furnish two sets of pum 


















capable of delivering 12,000,000 pails. of water per day o 


24 hours. against a head of 150 ft., the piston speed not 
exceeding 120 ft. per minute, and to develop a duty of 
not. less than 95,000.000 ft.-lbs. per 100 Ibs. of coal burned 
in the boilers, no allowance for ashes or any other 
wastes being made. The contractors ars also called 
upon to furnish engines of good design, construction 
and material. 

Your Committee find upon test that the engines fur- 
nished by these contractors are of good design, of ex- 
cellent workmanship, and, as far as they have been 
able to judge by inspection, of the best material. This 
Committee are also able to certify that the stipu- 
lated capacity has been secured and that the dut 
actually obtained is considerably above that demanded, 
exeeding 100,000,000 ft.-Ibs. of work done per 100 Ibs. of 
coal consumed. Very reqpessty ly, 
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Proposals Open, 

Artesian Well.—The City Council of Princeton, II)., 
will receive bids a: once for sinking an artesian well, 
not less than 5 ins. diam.: bidders to furnish their own 
specifications. Address the Mayor or Crry CLERE. . 

Sewer.—Terra-cotta sewer, 10-in. diameter. Plans 
and specifications with. L. H. Cramer, Village Engineer. 
Samus. F. Corgy, Village Clerk, Saratoga Springs, 
N.Y. Nov. 7. 

Street Work.—Regulating, grading, macadam pav- 
ing, curbing, etc. THe CoMMIssIONER oF Crry WoRKs, 
31 Chambers street, New York City. Nov. 9. 

Sewers.—Brick and pipe sewers, basins, manholes, 
flushing tanks, etc. JoHN HUNKELE, Street Commis- 
sioner, Newark, N.J. Nov. 9. 

Paving Blocks,—Granite paving blocks, 300,000; 34 to 
4 ins. by 6 to 8ins. by 7s to8 ins. E. W. Hrncxs, Chair- 
man, Committee on Roads and Bridges, Cambridge, 
Mass. Nov. 10. 


Tron Bridge.—Wrought-iren Pratt truss bridge over 
the Patapseo river; span about 200 ft. Wm. H. Surpiey 
and Joun W. Bottman, Engineers, 219 East Fayette 
street, Baltimore, Md. Nov. 12. 

Vi duct.—Over railroad tracks at Jackson street. 
Plans and specifications on file. Gero. B. Swirrt, Com- 
missioner of Public Works, Chicago, Ill. Nov, 12. 

Roofing and Copper Work,—For Chestnut Hi|! 
pumping station. H. T. Rockwe.u, Chairman, Water 
Board, Boston, Mass. Nov. 14. 

Sewers.—Terra-cotta vitrified pire, 8 and 10ins. diam, ; 
manholes, basins, flushing tanks, ete. W. J. Fuanican. 
City Clerk, Binghamton, N. ¥. Nov. 15. 

Bridge.—Across Platte river; built of wood, with pile 
foundation ; 11 spans of 20ft. each. Plans and speciti- 
eations on file. Caaries H. Scott; County Clerk, De.- 
ver, Col. Nov. 16. 

New Croton Aqueduct. — Gatehouse superstruc- 
ture, roof, floor system and footbridge for the blow-off 
chamber at Pocantico, on Section No. 4. James C. Spen- 
cer, President, Aqueduct Commissioners, 280 Broad- 
way. New York City. Nov. 16, 

Railroad.—Oxford & New Glasgow Ry. in Nova 
Scotia. Grading, bridge and culvert masonry, fencing, 
ete, Section 1, Brick Hill Road to Pugwash Junction, 


oi aas i 
erected, and many more are tc 
Among other improvements ar 
are the extension of the railr 
erection of a hotel by J. M. Mel 
$10,000, < 

The New Pumping Engine: 
following is the report om the n« 


The Louisville Co., of Louisville, Ky., bid about the 
same’as the Bradford Co. 8. GotpBacu, of Jefferson- 
ville, Ind., is Treasurer of the Natural Gas Co. 


Pumping Engines.—The following proposals for new 
pumping engines at Columbus, O., were opened Nov. 1 
by the Board of Trustees; A.J.8, Loretz, Brooklyn 
N. Y.; triple expansion, vertical beam engine with Cor- 
liss valve gear. 90,000,000 duty, $59,400; vertical, com- 
pound, beam and fly wheel engine with Corliss valve 
gear, 90,000,000 duty; $73,000.—Holly Manufacturing 
Co., Lockport, N. Y.; Gaskill vertical compound en- 
gine with Corliss valve gear, 100,000,000 duty, $73,500.— 
Edwin P. Allis & Co., Milwaukee, Wis. ; compound, du- 
plex, vertical engine with Corliss valve gear, duty 100,- 
000,000, $75,000.—Robert Wetherill & Co., Chester, Pa. ; 
vertical, compound, crank and fly wheel engine, with 
Corliss valve gear, 90,000,000 duty, $97,000, The contract 
was not awarded. 

The advertisement for proposals called for a 15,000,000 
gulls., duplex, compound, condensing engine, of & 
crank and fly wheel vertical type with Corliss valve 
gear, and to be so constructed that it can be used as two 
distinet engines of 7,500,000 galls. capacity each. The 
engine to be guaranteed to be capable of pumpiug 15,- 
000,000 U. 8. galls. par day against a pressure of 120 lbs. 
per 8q. in. on the pumps, at a piston speed not to ex- 
ceed 120 ft. per minute, with a boiler pressure of 70 !bs- 
per sq..in. and to develop a duty of 90,000,000 ft. Ibs. per 
100 Ibs. of coal, based on an evaporation of 10 lbs. of 
water to 1 1b. of coal fired to the boilers. Ropert CuR- 
tis is President of the Trustees; Dupsey A. FILLES, 
Secretary; A. H. McAuprne, Superintendent. 


Wrought-Iron Pipe Australia.—The Commis- 


sioner of Public Words Of Victoria received two bids 
for 1,650 tons of wrought-iron water-pipe to bring 4 
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supplementary supply from the Watts river to Mel- 
bourne. Mephan Ferguson bid £7 10s. per ton, and 
Johnson & Ov. bid £7 9s. 6d. By professional advice the 
contract was awarded to Mephan Ferguson. 


Piles.—The following proposals have been received 
by the Dcek Commissioners, New York City: A. J. 
Murray, 550 piles 65 to 70 ft. long, $9 each ; 90 pil»s 70 to 75 
ft. long. $12 each: 110 piles 40 to 45 ft. long $4 each; 
Charles B. Carman, $10.40, $13.25, $4.35; Beard & Kemp- 
land, $10, $13.50, $4.50. The contract was awarded to A. 
J. Murray. 

Hetaining Wall.—At Baltim re, Md., the contract for 
a retaining wall on the Falls road has been awurded to 
Tracy & Nardin for $12,680.63. The other bidders were, 
Conway & Bates, $12,887.64; Wm. Gilmore, $13,470.95; 
Hollaway & Fox, $14,679.58. _ 

Cross Ties.—Dunn Bros., of Birmingham, Ala., who 
have a contract for 56 miles of the Warrior Coal Fields 
R. R., have let the contract for ties to G. H. Howell, of 
Birmingham.— W. H. Veale.of St. Augustine, Flas, has 
the contract for ties on the extension of the Orange 
Belt R. R. from Tarpon Spring to Petersburg, 7 miles. 


Macadamising Stone.—The following bids for 400 


toises (about 3,767 SB u. yds.) of macadamizing stone, have 
Cammiasionara. Montraal. 
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d t 
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ish us the blocks. fe wath th guar 
sioner has full charge o ng blocks, and it is 
done Ae our own gang. by the day. We have se this 
sania cost aitdomek anh hick Ithink is ca 
equaled ied by any olher' city in the rs eer. 
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Trenching, Sewer and Boilers.--At Tikielatee. Pa.” 
the following bids were received Oct. 28, by Wm. A, 
Morton, Mayor, for trenching for the water mains: 
Kitch & Smith, Lancaster, 46 cts. per cu. yd.; Bernard 
C. Malone, Lancaster, 50 cts.; F. H. Hunter, Lancaster, 
69 cts.; Everson & Ohristy. Akron, O,, 75 cts.; D. & C. W. 
Schubel, $1. The contract was awarded to Kitch & 
Smith.—The following were the bids for the ¢ ft. brick 
sewer: Bernard C. Malone, $7 per lin, ft.; Everson & 
Christy, $7.50; Kitch & Smith, $7.24 and 96.86. The con- 
tract was awarded to B. C. Malone.—The following 
were the bids for the four 100 H. P, steel boilers: John 
Wood. Conshohocken, $6,350; A.C. Welchans, Lancaster, 
$6,451; Harrisburg Car Co., $6,725; Babcock & Wilcox 
Co., Philadelphia, $7,906.90; ¥. M. Marioa. Lancaster, 
#,000; Farquhar & Sons, York, Pa,, 98,250; John Best, 







Lancaster, $8,400: Shay & Berry. Milton, Pa., $8,800; W. 
H. Green, Chester, Pa., $9,500. The contract was 
awarded to the Babcock & Wilcox Co. 


The Wainwright Manufacturing.Co., of Boston, at 
a meosting held on Oct. 26, elected the following officers: 
Jere. ApBott, President; Joun A. Lorine, Vice Presi- 
dent: Perctvat L. Everett, Treasurer: C. D Watn- 
hiGcHT, Genl. Manager: James M. Betton, Secretary: 
Directors: Jeng. ABBoTT, JoHN A. LoORING, PERCIVALL. 
Everstr, Cuas. 8. ‘ana, Grpgon S:utn Wm. B. Bacon 
and C. D. WatnwkiGrt. The company is reporied as 
dc ing a good business. and as having a long list of un- 
filled orders on hand. Among late sales of their Feed- 
Water Heaters during the month of October are the fol- 
lowing :—two in Boston, and one each in the following 
places:—Somerville and No. Billerica, Mass; Freeport. 
Presque Isle and Cumberland Mills,Me: Montpelier and 
Burlington, Vt.; Philipsburg and Dublin, Pa; Daven- 
port, Iowa; Augusta, G1: Yarmouthville, Nova Scotia; 
Montreal, P. Q., and Yokohama, Japan. They have re- 
cently issued a supplement to their catalogue of Jan. 
1887, containing a list of firms using these heaters, with 
testimonia s of same. 


City Work.—At Omaba, Neb.. the following were the 
proposals received for sewer in District 63: 
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varded to John Thompson. The 
0,000 for paving streets, $280,000 fur 
+ curbing; $10.000 for guttering: 
sod $140.0 for viaducts. Other 
ill im progress. ; 


N. ¥.—The following prop»sals 

D. J. Orean; 12, 15,18 and 30-in. 
1.50, $1.60, $5.50 per ft.; manholes, 
8, $110 each ; Wm. Weis, $1.08 $1.50. 
: John 8. Bogert, $1, $1.35, $1.50 and 
Crawford, $1, $1 28, $1.55 and $1 


ve contract for the Garrison Creek 
rded to Murray & McFarlane at 
sists of 1,025 lin. yds. of 5 ft. 6 ins» 
thick, average depth, 12 ft. 6 ins. 
choles, 10 culverts, 50 lin. yds. of 

The engineer’s estimate was 


ymntracts for sewer work on three 
1 Oct, 97 by the Board of Public 
h, of Providence, at the following 
dpe Sewer, $1.18, 1.20, $1.25 per lin. 
ae conne tions, 10 cts. each ; man- 


—A sewer contract has been awarded 
by the Highway Committee to James Nolan, at $999. 


Street Work.--Buffalo N. Y.—The lowest bidder for 
repaving Union street with first quality Medina sand- 
stone, was John Miller, $5,795. 

Newark, N. J-—The contract for paving Wickliffe 
street has 6 en awarded to B. M. & J. F. Shanley, at 
$2.29 por sq. yd. for about 3,600 sq. yds. of trap blocks. 
James Conway bid $2.37 and Thomas O’Connor, $2.38, 
The contract for flagging stone has been awarded to 
Thomas O'Connor at 14% cts. per sq. ft. Ernest ADAM. 
City Surveyor. - 

Washington, D. C.—The work of improving North Cap- 
itol street, between I and K atreets,has been let by Wm. 
Lupitow, Engineer Commissioner, at the following 
prices: removing old curb, 8 cts, per lin. ft.; removing 
ol l cobble, flagging, ete., 15 ets, por sq. yd.; grading, 25 
cts. per cu. yd.; setting and resetting curb, 18 and 12 
ets. per lin. ft. ; setting special granite curb, 40 ct-. per 
lin. ft-; constructing combina’ ion curb and gutter, $1.27 
per lin. ft.; laying brick sidewalk, 28 cts. por sq. yd.: 
laying coal tar distillate and asphalt pavement, $1.98 
per sq. yd. 

Chattanooga, Tenn.—The following proposals for side- 
walk construction have been received by the Board of 
Public Works: Mhattanooga River Brick Co., 5 and 6-in- 
curbing, 37% and 40 cts. per lin. ft.; laying brick pave- 
ment, 50 cts, per sq. yd.; excavation and filliog where 
depth excecds 6 ins., 25 cts. per cu. yd.; J. F. Wright. 
#22 and 46 cts., 50 cts., 35 cts.; A. H. Gibbs, 45 and 50 cts,, 
no bid, % and % cts. The following proposals were for 
work on Market street: Venable Bros. & Foster, paving, 
$2.25 per sq. yd.: granite curbing, 21 and 2% ins. deep, 
75 an 1 80 cts. per lin. ft.; Southern Granite Co., $2.14, 


89 and % cts. The city will advertise for 11,000 sq. yds 
of granite paving. 

Birmingham, Ala,—The following proposals for 20,000 
sq. ft. of sidewalk flagging have been received by J. R 
CaBten, City Engineer: Daniel Barry. 32°: cts. per sq" 
ft.: Chas. A. Shook, 34% cts.: R. O. Aikens, 38', cts.; 
White & Co., 45 ets.: R. N. Lee, 50 cts.: Larney Bros., 
52 ets; Finnegan & Co, & ets. The contract was 
awarded to Daniel Barry,who freights the stone 23 miles- 
The sidewaiks are 12 or 15 ft. wide; the specifications 
allow 2 und 3 stones across: stones not less than 18 ins. 
broa t and 5 ins. thick 

Cincinnati, 0.—Only one bid was received for improv 
ing Cypress street; the contract was awarded to Lewis 
Grower at $1,500, 

Indianapolis, Ind.—The following proposals have been 
received by 8. H. SHEARER, City Engineer, for curbing 
and Medina sandstone paving: Walter 8. Biglow, Buf- 
falo, N. Y., $26.46 per lin. ft. front on each side; T. B. 
Naughton, Buffalo, N. Y., $24.25, curb, 88 cts.; Claflen 
Paving C>., Cleveland, O., $23.63: curb, 85 cts.; Wm. F. 
Shanks, Louisville, Ky., $25.40: curb, 85 cts. 

Leavenmvorth, Kan.—Coutracts for sidewalks have been 
awarded as follows: James Arinstrong, 30, 34 and 50 cts, 
per lin. ft.; B. G. Thompson, 30 and 38 cts.; Thomas 
Kneaves, 28. 29, 29's and 45 cts. Grading contracts were 
awarded to D. W. Davis, 16% cts. percu. yd. and 80 cs. 
for pipe; Pat. Keating, 25% cis.; A. L. West, 18 ete.: Pat. 
O’Brien, 30 cts. Paving contracts were awarded to 8. 8. 
D:twiler & Co., $2.40 per sy. yd.; J. J. Armstrong, $2.40; 

A. Juicks, $2 30. 

St. Paul, Minn.—The Board of Public Works has 
awarded grading contracts to Wm. A. Davern, $15,250, 
$7,425; McArthur Bros., $3,000; James Forrestal, $5,409. 

Toronto, Canada,—Contracts have been awarded as 
follows: Geo. Trimble, cedar block pavement, 70 ets. 
per sq. yd,: curbing, 18 cts. per lin. ft.; crossing plates, 
$250 per 100 Ibe,; Wm. Jones, 74 and 77 ets,. 18 cts., $2.50 
and $2.75; D. Van Viack, 60 cts., 16ets. E. H. Farqubar, 
80 cts.. 18 cts., 25 ects. ; stone sets, $2.25 persq. yd. A. W. 
Godson, 70 cts., 17 ets., $2.50; cobble stones and stone 
sets, $1.10 per sq. yd.; cobble pavement, 80 cts. per sq. yd. 
A. W. Godson, grading and mazadam, $1.49 per sq. yd. ; 
stone curbing. 85 cts. per lin. {t.; stone water channels, 
43 ets. per lin. ft.; stone street crossings, $3 per sq. yd. 
A. J. Brown, curbing, 20 cts. per lin, {[t.; macadam, 
25 cts. per sq. yd.; water channels, $1.28 per lin. [t.; 
cobble stone pavement, 80 ects. per sq. yd.: crossing 

plates, $2.50 per 100 Ibs. ; fencing, 28 ets, per lin. fr.; cul- 

verts, $25 per 1000 ft. B. M. A. W. Godson, 6-ft. flag 
tidewalk, $2.45 per lin. {t.; turfing boulevards, 9 cts. 
per sq. yd. A. J. Brown, flag sidewalks, $4.30 per lin. 
ft.; stone curbing, 90 cts. per jin {ft.; resetting curb, 

50 ets. 

Harrisburg. Pa.—The contract for grading Cameron 
street has been awarded by the Highway Committee to 

J. F. Schlayer at $1,550, 


RAILROADS. 
East of Chicago. 


Existing Roads.— Pennsylvania,—About the most ex- 
citizg announcement that Wall street has been greeted 
with this week, is the raising of the Pennsylvania’s div- 
idend from 2 te 3 per tent. It would seem that the 
importunity of the foreign stock holders has at last been 
of some avail. It is certain at least that it has been a 
most excellent bull point for the stock market, and has 
strengthened it very perceptibly. 

Chicago, Kalamazoo & Saginaw.—The 31 miles section 
between Kalamazoo and Hastings, Mich., has been 
opened for business. The directors have voted to pro- 
ceed at once with the survey of the division between 
Hastings and Saginaw, 91 miles. 

Boston & Maine.—A recent rumor states that in case 
the company fails to secure the Boston, Concord & 
Montreal road, they will obtain control of the Portland 
& Ogdensburg and extend it from Fabyan’s to Scott’s in 
Lancast :r, to connect with the Upper Coos railroad. 
Tney would thus have a connection with the Canadian 
Pacific system, which is one of the points that the man- 
agers of the Boston & Maine are anxious to make. It 
was probably in furtherance of this plan that the bill 
was iotroduced in the New Hampshire Senate authoriz- 
ing the Boston’ & Maine to purchase the franchise of 
the Eastern.—On the Central Massachusetts road the 
track is laid to the Connecticut River bridge. It is 
stated that work will begin on the Holyoke branch as 
soon as the Northampton line is completed. 

Cincinnati, Hamilton & Dayton.—Jutius Dexter has 
been elected President in the place of A. 8. WinsLtow, 
resigned. This action by the directors indicates that 
theyre confident that the pending suit forthe appoint- 
ment of a recéiver will be defeated. 

New Projects and Surveys,—Seymour & South- 
wes‘ern.—This Indiuna company proposes to build 
from Seymour to Orleans or Paoli, about 40 mil*s. 
F. M. Swope, of Seymour. is President. 

Atlantic & Mississippi._This proposed line from 
Cleve'and to St. Louis is being advocated by J. H. 
OaBtg, of Lafayette, Ind , who is endeavoring to secure 
subsidies from the towns along the proposed route. 
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Southern. 


Existing Roads.—Memphis & Charleston.—The mi- 
nority stockholders of this company have obtained an 
injunction to prevent the East Tennessee, Virginia & 
Georgia Company from voting the stock held by it in 
the coming election. The application for the injunc- 
tion set forth in substance that the Memphis & Charles- 
ton road has beén so operated that the property of the 
petitioners therein has been depreciated. 

Chesapeake & Ohio.—A reeviver has been appointed 
for this company upon the petition of C. P. Huntine- 
TON, 


Rome and Decatur.—JoHN BYRNE, who was commis- 


sioned to make an examination of th’s road on behalf 
of the creditors of GrovesTEEN & PELL, reports that 
track is laid from Rome west 14 miles, and from Atlanta 
east 16 miles, A gap of 27 miles remains to be com- 
pleted, and it is estimated that the cost of this, and 


equipping the road and meeting outstanding liabilities 
is $451,000. The ecrediturs voted to complete the road 
and appointed as a committee to take charge of the 
work, R. L. Epwarps,President of the Bank of the State 
of New York, Eugene Kewuxy, J. W. OGDEN and James 
SWAN. 

Louisville, Cincinnati & Virginia.—About a mile of 
grading has been completed on this Kentucky road, 
and a considerable force is at work. The engineering 
force is at work between Beattyville and the Virginia 
line, 

Versailles & Midway.— This company proposes to 
build the Lawrenceburg and Lexington extension 
which the Louisville Southern has surveyed. The work 
is conditioned on the securing of $200,000 in county sub- 
scriptions. 

Ohio River.—Some preliminary surveys have been 
made for a branch line from New Martinsville, W. Va., 
through Wetzel, Tyler, Harrison and Doddridge coun- 
ties, 

Carolina, Knorville & Western.—This road is to extend 
from Augusta, Ga., to Knoxville, Tenn., 265 miles, The 
line has been partially constructed from Augusta to 
Greenville, 8. C., about 100 miles, has been located from 
Knoxville to the North Carolina State line and is now 
under survey from that point to Greenville. The city 
of Knoxville. N. C., has just voted $100,000 aid to the 
eompany. W. L. Mauuprn of Greenville, 8. C., is Presi- 
dent. 

Columbia, Newberry & Laurens.—This South Carolina 
road is to run from Columbja to Spartanburg, about 100 
milee, 12 miles of which are graded. H. C. MosEey, 
Prosperity, 8. C., is President and Caas. ELLs, JR. is 
Chief Engineer. 


New Projects and Surveys.—Murfreesboro.—This 


projected line is to be 7 miles in length, from the line of 
the Roanoke & Tar River R. R., to Murfreesboro, N. C., 
at the head of navigation on the Meherrin river. The 


Seaboard & Roanoke R. R. Co., will own a half interest 
in the road and furnish one half the money to build and 
equip it. The Township of Murfreesboro has sub- 
seribed $25,000 and will own the other half. An eTort 
will be made to begin tie erading this winter. B. B. 
Wrnborne of Murfreesboro is President. 


Palatka, Lake Harris & Gulf.—This compavy has been 
ehartered io Florida by J. A. Larnep of Palatka to build 
a railroad from Palatka to Palmetto. 

Montgomery. Hayneville & Camden.—The surveys for 
this road are iu progress under C. P. RoGErs, of Leeto- 
hatchie. 

Danville & Seaboard.—The ineorporators of this road 
held a meeting at Danville, Va.,on Nov. 1, and elected 
W. T. SuTHERLIN, President. 

Selma & Cahaha Valley.—The survey of this Alabama 
road from Selma to Bessemer is in progress. 

Atlanta & Alabama.—The building of this proposed 
line from Atlanta to Selma is again being agitated. L. 
E. O’Keere, of Atlanta, is interested. 


The Northwest. 


Existing Roads.—Red River Valley.—The contract 
with Mann & Hott, for the completion of the Red River 
Valley road, bas fallen through. The Winnipeg citizens 
who were to subseribe $300,000 to the stock of the con- 
struction company, became suspicious that Norquay 
and Hour were in collusion with “he Canadian Pacific, 
and would accept nothing but an iron-clad agreement 
to construct the line in the face of any opposition that 
might be made. So much disagreement and bickering 
among the promoters of the enterprise is the most fatal 
obstacle which it has yet encountered. 

Illinois Central.—On the Chicago, Madison & Northern 
line the bridge over Fox river is completed; there are 
six spans of 90 ft. each. It is a» Warren truss, deck 
bridge, with riveted connections. The bridge across 
Rock river, at Rockford, Il, is also finished. There are 
six spans of 140 ft. each. It is a through Pratt truss, 
with pin connections. All grading will be finished by 
Jan. 1, 1888. Track laying isin progress from Rockford 
eastward towards Chicago, and westward towards 
Freeport, Ill. Ryaw & McDonatp have the contract, 





St. Paul, Minneapolis & Manitoba.—On the Willmar & 
Sioux Falls extension, the grading is about completed 
from Willmar to Marshall, Minn., about 70 miles. It is 
expected to complete the grading of the entire line from 
Willmar to Sioux Falls, nearly 150 miles, this season, 
with the exception of about 12 miles north of the cross- 
ing of the Dakota Central Railroad. C. F. B. HaskKELL 
is Engineer in Charge. 

The party which has been out since June, under Jas. 
Carss. working on the location of the Duluth, Pierre & 
Black Hills Railroad, have just returned from the field. 
They have completed the location from Aberdeen to 
Pierre, Dak., a distance of 12844 miles, ''he maximum 
grade is 0.6 per cent., and the maximum curve is 3°. 
Grading is expected to commence early next seascn, 
the entire line to be in operation by October, 1888. 


Aberdeen, Bismarck & Northwestern.—The managers 
of this company deny all the recent rumors that the 
line is to be sold to the Minneapolis & Pacific. 


Minneapolis.Sault Ste. Marie & Atlantic.—Reports state 
that a five inch snowfall has occurred on the north Mich- 
igan peninsula. The grading and bridging are practi- 
cally completed and five tracklaying gangs are at work. 
—-It is reported that the company will purchase the 
Taylor’s Falis & Lake Superior railroad, 204 miles in, 
length, from the St. Paul & Duluth company, and will 
build a bridge across the St. Croix river at Taylor’s Falls 
toconnect this road with their own line. 


Fremont, Elkhorn & Missouri Valley.—Track layers on 
the Black Hills line are working between Sturgis and 
Whitewood Creek. Stages are now running from Stur- 
gis to Deadwood, a distance of 14 miles. The Black Hills 
center is thus easy of access in comparison with the 
flush times of 1881, when it was only reaehed by a 250 
mile stage journey from Bismarck. 


New Projects and Surveys.—Great Northwest Cen- 
tral.—This company is the third to undertake the pro- 
ject of constructing a railway from some point on the 
Canadian Pacific near Brandon, about 150 miles west to 
Winnipeg. Man., to some point, more or less remote, 
inthe Northwest. The Souris & Rocky Mountain was 
chartered in 1880, and graded, after a certain fashion, 
42 miles across the prairies, which the Government En- 
gineer refused to accept and the company colle psed. 
The Northwest Central was next crganized, with 
James Beaty, of Toronto, at its head, and received a 
liberal land grant and subsidy from the Dominion 
Government, The company has never been able to 
enlist the necessary capital, however, and no work bas 
been done. The newest company, named above, has 
organized in 1886, by Senator CLemow, C. P. Bats, W. A. 
ALLAN, of Ottawa, and others, with a land grant and 
subsidy similar to that of the Beaty company: It is 
stated, however, that they have not been able to in- 
terest any outside capital and have not organized, to 
avoid making themselves personally liable. Their 
charter provides for a Jine from Brandon to Edmon- 
ton, a cool thousand miles, Some show of work is 
being made near Brandon, but it is confidently pre- 
dicted that the usual disaster will overtake the enter- 
prise before a very large amount of dirt has been 
moved. 

Dubuque & Northwestern and Dubuque & Southwestern. 
—These two companies have been incorporated in 
Illinois by Henry A. Stevens, of Springfield, and 
others. The proposed line extends along the Mis- 
sissippi river from Savannah to the Wisconsin State 
line. 


Grand Marais & Vermilion.—R. W. Petre, of Duluth, 
is interested in this projected line from Grand Marais 
to connect with the Port Arthur, Duluth & Western. 
He states that surveys are to go forward at once. 


The Southwest. 


Existing Roads.—Missouri Pacific.—The Denver, 
Memphis & Atlantic division, which is being extended 
to Pueblo, Col., is now operated by the company to 
Horace, Kan., 473 miles west of Karsas City. The track 
is laid from this point west to Galatea, 67 miles, and 54 
miles beyond the Colorado State line, but the contrac- 
tors have not yet turned over this part of the line to the 
company.—Surveyors are reported at work locating a 
line to Trinidad, Col., from a point on the Pueblo ex- 
tension, near the State line.——Track laying is to begin 
this month on the Kansas & Arkansas Valley lines in 
Arkansas and Indian Territory.——On the Lexington & 
Jefferson City extension in Missouri the tracklaying 
gang is at work between Dover and Waverly, and about 
15 miles are laid. 


Denison, Bonham & New Orleans.—This Texas line is 
nearly ready for the rails between Denison & Bonham, 
a distance of 28 miles. 


Atchison, Topeka & Santa Fé.—Ground has ‘bere 
broken for the extension from Fort Scott, Kan., east- 
ward into Missouri, and grading will probably continue 
through the winter, if the season permits.——On the 
Chicago extension, track is being laid on about 150 out 
of the 350 miles, from Kansas City to Streator, Ill. 


Chicago, Rock Island & Pacific.—Grading is to pe 
pushed on the Denver line through the winter. 


New Projects and Surveys.—Springfield & Northern, 
—A corps of surveyors are running a line from Spring- 
field, Mo., north via Buffalo. It is surmised that they 
are in the interest of the Chicago & Alton, which com- 
pany has for a long time contemplated an extension to 
Springfield, from its present terminus at Jefferson City: 

Paragould & Buffalo Island.—The 8 mile line recently 
chartered by this Arkansas company is to be finished 
by Jan. 1, 1888, It is proposed to extend the line 16 miles 
to Cotton Plant, Mo. A. Bertic, Paragould, Ark., is in- 
terested. 

Kansas City & Sabine Pass.—The Kansas City Times 
discourses as follows on the benefits which are to accrue 
to that town from the above enterprise: “The Kansas 
City & Sabine Pass line, the contracts of which are to 
be let before very long, proposes to make Kansas City 
the headquarters of the system. Before the close of 1888 
this company will own a line of road from Kansas City 
to Sabine Pass, on the Gulf of Mexico, and many miles 
of branch lines as feeders. Such a system will require 
immense shops for the manufacture of cars, engines, 
machinery and everything necessary to a railroad. Sucn 
shops will require the labor of from 300 to 500 men. Here 
will also be located the general offices of the eompany 
which will require the services of 100 clerks and officers, 
The freight department will require the services of an- 
other 100 bringing the total up to between 500 and 700.” 

It seems as if there were a faint similarity in the 
above to something we have read before. The reporter 
that wrote the above was probably not guilty of plagia- 
rism, however. [t was simply an instance of. ‘Nothing 
new under the Sun,” and we commend to bis perusal a 
romance written some time ago by a gentlemen named 
sop entitled “The Country Maid and the Milk Pail.’ 

Interstate & Denver.—This Kansas company has been 
incorporated by Wm. MaRTINDALE of Madison and 
others. The proposed line extends from Madison to 
Denver, 400 miles, 


Rocky Mountain and Pacific, 


Existing Roads.— Denver & Rio Grande —The track - 
layers have reached Aspen, Col., and tle line has been 
opened for passenger traffic. The last 45 miles of the 
extension were laid in 14 days.—It is reported that the 
officers of the company have planned considerable ex- 
tensions in New Mexico for next season’s work, to be 
undertaken if the financial outlook is favorable. 

Denver, Texas & Ft. Worth.—The citizens of Trinidad, 
Col., have raised $120,0 0 subsidy to secure the location 
of the company’s shops at that point. Work is to begin 
at once on the buildings, which will be extensive 
enough to accommodate four or five hundred hands. 

Oregon Pacific—Track laying is completed from 
Albany, Ore., east 58 miles and a portion of this is open 
for traffic. Grading is to continue throngh the winter. 

Umon Pacific.—It is announced that next season the 
Cheyenne & Northern. which now terminates 30 miles 
southeast of Douglas. Wyo., will be extended next sea- 
son 150 miles, to Buffalo in the northern part of the 
Territory. 

Chicago, Burlington & Quincy.—About 200 miles of lines 
are planned for next season’s work in Wyoming, ac- 
cording to report. 

Southern Pacific—It is stated that the route for the 
extension from Templeton to San Lius Obispo, Cal., has 
been decided upon. The line is to pass the range by an 
800 ft. tunnel. 

Maricopa & Phoeniz.—It is reported that this Arizona 
road is to be extended to Globe, a distance of 75 miles. 


New Projects and Surveys.—Loomis & Georgetown. 
A narrow gauge railroad 35 miles in length has been 
surveyed between these California towns. W.GraHaM 
is the Chief Engineer. 


Westinghouse vs. Carpenter.—The U.8.Circuit Court 
in session at Des Moines, Ia., according to the St. Louis 
Globe- Democrat, holds that Westinghouse is entitled to 
preliminary injunction in the present battle between the 
above companies as to the ownership of the automatic 
coupling which is an essential feature of the air brake. 
The Westinghouse Co. had sued for an infringement. 


Depots at Intersections of Railways.—A very im- 
portant decision was handed down, on Oct. 24, by Judge 
Brewer, in the United States Circuit Court, in the caso 
of Barton county against the Ft. Scott Railroad Co. 
The suit was brought for the negligence of the company 
in complying with the statute requiring a railroad to 
build a depot at its intersection with another railroad. 
The statute imposes a fine of $25 a day for the failure of 
any railroad to comply with these conditions. The rail- 
way company contended that the statute was unconsti- 
tutional. Judge Brewer, in his decision, stated thet 
the statute was constitutional, and found for the plain- 
tiffs. ‘The amount claimed en and granted 
by the judge, is ee... * 


- 





